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In virtually all Western societies, ‘economic rationality,’ an orientation towards 
solving problems and satisfying human needs as efficiently as possible, is a 









...‘economics’ – especially neo-classical theory as developed in the Western 
gestalt – can no longer take center stage in our thinking, forcing our 
understanding of ourselves and our universe to conform to it. Instead, we 
need to reexamine our assumptions about human nature and human needs, 
about the meaning of "wealth" and " wellbeing," and about appropriate ways to 
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… finding manageable ways of taking into account changing cognitive 
circumstances, changing empirical circumstances, and persisting uncertainties 
for even as knowledge and information develop, one can expect uncertainty to 


















The dependence of modern industrial systems on vast but depletable supplies 
of inorganic material and energy resources and on biological systems of 
                                                
1 “Epistemology is a philosophical inquiry into the nature of knowledge, what justifies a belief, and what 
we mean when we say that a claim is true.” ALCOFF, L. (1998) Epistemology : the big questions, 
Malden, MA, Blackwell Publishers. P viii; “Epistemology...divides into two parts: individual epistemology 
and social epistemology. Individual epistemology … needs help from the cognitive sciences. Cognitive 
science tries to delineate the architecture of the human mind-brain, and an understanding of this 
architecture is essential for primary epistemology. Social epistemology needs help from various of the 
social sciences and humanities, which jointly provide models, facts, and insights into social systems of 
science learning, and culture. Within primary epistemology, then, the objects of epistemic evaluation 
are cognitive processes, structures and mechanisms....” GOLDMAN, A. I. (1986) Epistemology and 
cognition, Cambridge, Mass., Harvard U.P. p1  
“Social epistemology is concerned with the truth-getting impact of different patterns and arrangements 
of social intercourse.” GOLDMAN, A. I. (1986) Epistemology and cognition, Cambridge, Mass., Harvard 
U.P. p5 
2 “An ontology refers to fundamental, taken-for-granted assumptions about the ultimate reality of 
things.” SLIFE, B. D. (2004) Taking Practice Seriously: Toward a Relational Ontology. Journal of 
Theoretical and Philosophical Psychology, 24, 157-178. p157 
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considerable vulnerability must be built into the structure of economic theory. 
Technological change not only discovers new resources, products and 
processes, it also increases the scale of use of resources relative to existing 
























                                                
3 “...We know how to limit greenhouse-gas emissions. We have a good sense of the costs — and 
theyʼre manageable. All we need now is the political will.” KRUGMAN, P. (2010) Building a Green 
Economy. The New York Times. New York, New York Times. I argue that this is a grand delusion of 
economism. 





How has it been possible for a discipline as intellectually shoddy as 
neoclassical economics, all of the key categories of which (the market, 
equilibrium, the individual) have long since been subjected to thorough 
philosophical critique... to gain such a sway over the most powerful institutions 













































The rise and fall of civilisations in the long, broad course of history can be 
seen to have been largely a function of the integrity and cogency of their 






1.2 Research question 
The research question addressed in this thesis is: 
How can an economic framework be created to facilitate effective 
sustainability policy? 



















1.3 Thesis structure  
The thesis is structured in 13 chapters. 

























































Chapter 7: The tragedy of economism: Implications of the intransigence 







                                                
4 “Abstraction ... is the process (or, to some, the alleged process) in concept-formation of recognizing 
some set of common features in individuals, and on that basis forming a concept of that feature.” 
http://en.wikipedia.org/wiki/Abstraction (NP) 
5 "One could … spend a good deal of time and energy in trying to convince those who engage in 
macroeconomics, econometric model building, general equilibrium theory and so on, of the folly of their 
ways. But, that task accomplished, there would be nothing left but for the whole profession to shut up 
shop." EARL, P. E. & MAY, N. M. (1992) How Economists can Accept Shackle's Critique of Economic 
Doctrines without Arguing Themselves out of their Jobs. IN BLAUG, M. (Ed.) Joan Robinson (1903-
1983) and George Shackle (1903-1992). Aldershot, England, E. Elgar Pub. Co. P38. Some analysts 
have pointed out this as a possibility; see for example CODDINGTON, A. (1983) Keynesian economics 
: the search for first principles, London, Allen & Unwin.. 
6 For instance, Nordhaus and Tobin wrote in 1973: “Disillusioned critics indict both economic science 
and economic policy for blind obeisance to aggregate material "progress," and for neglect of its costly 
side effects. Growth, it is charged, distorts national priorities, worsens the distribution of income, and 















Chapter 9: Reframing and reconceptualising economics within a 









                                                
irreparably damages the environment. Paul Erlich speaks for a multitude when he says, ʻWe must 
acquire a life style which has as its goal maximum freedom and happiness for the individual, not a 
maximum Gross National Product.ʼ” NORDHAUS, W. D. & TOBIN, J. (1973) Is Growth Obsolete? IN 
MOSS, M. (Ed.) The Measurement of Economic and Social Performance, Studies in Income and 
Wealth. Pp510 
7 “Epistemology is a philosophical inquiry into the nature of knowledge, what justifies a belief, and what 
we mean when we say that a claim is true.” ALCOFF, L. (1998) Epistemology : the big questions, 
Malden, MA, Blackwell Publishers. P viii; “Epistemology deals with affairs of the 
intellect….Epistemology is the study of methodology, and proper methodology is the province of 
deductive logic, inductive logic, probability theory, and statistics.” GOLDMAN, A. I. (1986) Epistemology 
and cognition, Cambridge, Mass., Harvard U.P. p2 
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Chapter 11: Conceptual underpinnings of a sustainability-informed 
















Chapter 12: Towards a sustainability-informed policy framework 
Chapter 12 discusses the main parameters, principles, perspectives and processes 
that are necessary for a sustainability informed policy framework. 
Chapter 13: Conclusion and suggestions for further research. 
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In the United States, for example, air quality has improved significantly in 
almost every major city since 1970. Modest improvements also have occurred 
in aggregate measures or national averages of water quality, with major 
progress made in various locales. Moreover, although 8 billion pounds of toxic 
chemicals were released into the environment in 1999, a 46 percent decrease 
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8 I lean to the Joseph Campbellʼs approach to mythology CAMPBELL, J. (1973) The masks of God, 
London, Souvenir Press (Educational & Academic)., I use the term here in the sense of myth being a 
cogent but tacit worldview that underpins socio-cultural behaviour without the individual being 
necessarily aware of the influence on a daily basis. Myths may be invisible, but they are entrenched 
and powerful. 






















In Western Australia, the government entomologist discovered as long ago as 
1945 that all known major pests of cotton were present at the site of the 





                                                
9 “State acquiescence in the destruction of good timber only because the export trade demands it, is a 
crime against coming generations...All countries seem now to realise the importance of stopping the 
reckless waste and making provision for the future...the longer it is delayed the more difficult the task.ʼ 
May, 1904. HARPER, HASTIE, ATKINS & MOORE, N. J. (1904) W.A. Royal Commission on Forestry Final 
Report. Government Printer, 1904  (400 copies)  Pp 10-14. 
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… forget all that we have learned, to trace back our ideas to their source, to 
follow the train in which they rise, and, … to frame the human understanding 
anew. ... after all, the sciences have made progress, because philosophers 
have applied themselves with more attention to observe, and have 
communicated to their language that precision and accuracy which they have 
employed in their observations: In correcting their language they reason 




All these chemists [phlogistonists] were carried along by the influence of the 
genius of the age in which they lived, which contented itself with assertions 
without proofs; or, at least, often admitted as proofs the slightest degrees of 


























… the growing human population, increasing consumption levels, our lifestyle 














                                                
10 “... besides these 'outer' limits [biophysical degradation], it is necessary to consider also the 'inner' 
limits inherent in human societies. Unlike all other organisms, the human kind lives, for better or for 
worse, in two environments: a physical one and a symbolic, non-material, cultural one, which is the 
product of his[/her] own activity.” SACHS, I. (1999) Social Sustainability and Whole Development: 
Exploring the Dimensions of Sustainable Development. IN BECKER, E. & JAHN, T. (Eds.) 
Sustainability and the social sciences : a cross-disciplinary approach to integrating environmental 
considerations into theoretical reorientation. New York, Zed Books. p26 
11 “...although the causal link between high levels of equality and low levels of efficiency has been 
contested as "elusive" …, the two countries most concerned about efficiency and the free market 
experienced above-average shifts in income distribution from the poor to the rich: in the UK, the so-
called "Gini coefficient;' a common statistical index in the social sciences to measure diversity and 
inequality in income and wealth within a society, rose from 0.25 in 1979 to 0.35 in 2000, while the USA 
saw an increase from 0.36 to 0.43 over the same period ....” WOLFF, J. & HAUBRICH, D. (2006) 
Economism and its Limits. IN MORAN, M., REIN, M. & GOODIN, R. E. (Eds.) The Oxford handbook of 
public policy. New York, Oxford University Press. p748 
12 “… social sustainability appears as a concern related to the internal organisation of each human 
society and of the world community of increasingly interdependent nations taken as a whole.” SACHS, 
I. (1999) Social Sustainability and Whole Development: Exploring the Dimensions of Sustainable 
Development. IN BECKER, E. & JAHN, T. (Eds.) Sustainability and the social sciences : a cross-
disciplinary approach to integrating environmental considerations into theoretical reorientation. New 
York, Zed Books. p26 
13 “...the global system of finance capital is neither rational nor capable of limiting its production to the 
wealth it seeks to create.” POOVEY, M. (2001) For everything else, there's ... Social Research, 68. 
p418 
























‘Sorting things out’ before decisions take place might seem a sensible 
approach, generally speaking, but such an option may not be appropriate for 
environmental questions. Policy problems are sometimes discovered only 
when it is nearly too late (thinning of the ozone layer) or remain difficult to 
prove until it may be too late (increase in global warming). Whether policy 
effects will be sufficient, or even to what extent they will have an impact on 
living conditions in 100 years, cannot be unequivocally predicted. Such 
predictions remain estimates that can best be characterized as "intermediate 
scores" or even contending positions within a continuous scientific debate. 
(Arentsen et al., 2000) p599 
Critical aspects of legacy issues are: 


























                                                
14 “Methods are increasingly being developed for integrating the information available about natural 
and economic systems, and the question is not whether we should use models for decision-making, 
but what type of models they should be. That is why, according to the precautionary approach, system 
dynamics models which have a precise protocol and internal rigour… should allow the emergence of 
structural information in forms useful to support decision-making.” FROGER, G. & ZYLA, E. (1998) 
Towards a Decision-Making Framework to Address Sustainable Development Issues. IN O'CONNOR, 
M., STRAATEN, J. V. D. & FAUCHEUX, S. (Eds.) Sustainable development : concepts, rationalities, 
and strategies. Dordrecht ; Boston, Kluwer. p288 









The long term goal of sustainability and the operational challenge of 
sustainable development refer to fundamental, structural inconsistencies 
between natural and human systems. The causes of sustainability problems 
lie deep in patterns of production and consumption, settlement and 
governance. ... Considering these ‘natural partners’ of sustainability, and the 
partial and contested progress toward them over long periods of time, it is 
obvious that addressing sustainability is a large and long term task. p2. 
Bressers and Rosenbaum (Bressers and Rosenbaum, 2000) further stress that: 
Government, almost any government, was never conceived for the institutional 
management of the environment as we now understand that idea. The idea of 
governments "declaring" or "managing" climate policy in the offhanded way in 
which the international deliberations about global climate warming were 
described by the world media during the deliberations in Kyoto, Japan in 
December 1997 would have sounded faintly ridiculous a few decades ago. 
One of the most challenging aspects of environmental management for 
virtually all governments has been to adapt institutional processes, designs, 








... the unsustainability problems humankind is faced [with] cannot be solved 
with current tools and methods that were applied – or seemed to work - in the 
past. … the paradox is that we cannot wait for the next generation of tools and 
methods (and minds). p6 
In addition a cogent sustainability‐informed narrative is needed. Otherwise many 
crucial issues are easily dismissed as ‘freak events’ or the result of individual cases 
















‘This expansion will run forever; the US economy will not see a recession for 
years to come. We don’t want one, we don’t need one, and therefore we won’t 
have one... we have the tools to keep the current expansion going’. Rudiger 
Dornbush, ‘Growth Forever’, Wall Street Journal, 30 July, 1998, quoted in 






… the autonomous dynamic of processes of modernization which have 
acquired an impetus of their own and which are quite blind to consequences 
and quite deaf to warnings of danger… the consensus regarding 'progress'; 
the abstraction from ecological consequences and perils; the optimism with 
respect to the limits of control and supervision. The transformation of the over-
looked side-effects of industrial production into ecological crisis-breeders of 
global import is anything but a problem of 'the environment', of 'the world 
around us' alone, rather, it is a profound institutional crisis of industrial 
modernity… p37 
The persistence of sustainability issues is further aggravated by their pervasiveness.  





























2.4 Implications of the imperatives for effective sustainability policy 
Voss and Kemp (Voss and Kemp, 2006) voice the frustration and dissatisfaction with 
the lack of effective sustainability policy so far: 
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Disappointment abounds in public discourse about sustainability. Many say 
that the outcome of sustainability strategies has been meagre compared to the 
outpouring of rhetoric regarding the concept towards the end of the last 
century.... But when it comes to practical implementation, the concept seems 
to dissolve into rhetoric that masks familiar conflicts over concepts, goals and 
instruments that for decades have dominated societal action in problem areas 









Reflection of a kind that might hold potential for help in the resolution of 
intractable policy controversies is deemed to be out of place in policy making, 
where it might be most fruitful, while in the academy, which is seen as its 
proper locus, it tends to unfold in a way that is useless to those who are 










Current attempts to create a sustainable society are clearly not working … this 
is due to the continuing application of ideas and concepts which evolved in a 
previous age and are no longer relevant. New approaches based on ideas 
rooted in systems and complexity theory have a far better chance of 
understanding, and thus helping with the creation of, a society which has a 
chance of survival. p21 
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… [t]here are different causes for this increasing complexity: increase in scale: 
global and international processes increasingly interact with developments on 
the national and regional scale, and vice versa; technological developments; 
acceleration of processes, implying that turnover rates decrease. Complexity 







Complexity means that sustainability-related problems cannot be addressed 
adequately from a single perspective, whether this is that of one country, one 




















Today it is not possible to know, at least in detail and with certainty, what 
happens to multi-stressed natural systems when we apply a human impact 
pressure of varying degrees on them. In many instances it is even very difficult 






… the features of unpredictability, of emergence of new properties within the 
complex phenomenon. It doesn't assume a latent determinism which would 
allow us to predict the evolution of this phenomenon by calculation or in terms 
















Completely understanding the constituent parts of a complex adaptive system 
does not allow a complete description of it because the interrelations between 
its parts are also deemed to have a significant effect on its overall behaviour; 
the progress towards sustainability in our case. Reductionist tools tend to 
break down the system in smaller components (e.g. energy and matter flows 
in biophysical metrics, human preferences in economic tools) and understand 















… a measure of perceived complexity; both in mechanical and in social 
systems. It refers to a repertory of potential behaviours… p12. 
Complex issues have a surprise element and may manifest in unexpected situations 
across unexpected time frames and geographical scales. Dynamic, adaptive and 









During these periods of abrupt change past experience is an inadequate basis 
for predicting the future state of the system…. Another key characteristic of 
complex systems is their dynamic and non-linear nature where the existence 
of feedback loops renders the prediction of their future behaviour a 
challenging task given that small inputs can lead to disproportionally large 















Complex social systems are adaptive, which implies that the system as a 
whole adapts to its environment. But complex systems are co-evolutionary by 
nature as well; the dynamics at a particular systems-level are resulting from 
interaction between developments at lower systems’-levels. Complex systems, 
societal or other, thus change because of internal (often small-scale) changes 
out of which patterns emerge or because of external changes in the 
environment (landscape). This co-evolutionary, adaptive characteristic gives 
the system the property to self-organise…. p5 
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Under conditions of uncertainty and complexity, public policy are courses of 
action and their revision or redirection in light of surprise, both of which are to 
be triangulated upon from different directions and methodologies; such 
policies are designed to capitalize on the various abilities and capabilities of 
the client, decision-makers or persons concerned and include specification of 
the means by which this revision and redirection is to be achieved through the 


























… Nor do they see purely market-based, government-based, or community-
based solutions as up to the task of addressing today's and tomorrow's 
environmental governance challenges. p2  
Norgaard (Norgaard, 1988) explains that policy and hermeneutic approaches are 
necessary for sustainability: 
… the policy process will enter the realm of the hermeneutic where there is no 
prior agreement on the key questions, appropriate framework or essential 
facts. With an expansion of worldviews and a broader conception of 
knowledge, we will find little consensus on questions, methodologies and data 
for determining optima. Good policymakers will be those who can lead 
enlightening conversations between scientists with different disciplinary 
backgrounds and between people of different cultures and knowledges. 





                                                
15 See ROE, E. (1998) Taking complexity seriously : policy analysis, triangulation and sustainable 
development, Boston, Kluwer Academic, BERTUGLIA, C. S. & VAIO, F. (2005) Nonlinearity, chaos, 
and complexity : the dynamics of natural and social systems, Oxford ; New York, Oxford University 
Press, HARRIS, G. P. (2007) Seeking sustainability in an age of complexity, Cambridge, Cambridge 
University Press, LOORBACH, D. & VAN RAAK, R. (2005) Governance in Complexity: A multi-level 
policy framework based on complex systems thinking. Lof der Verwarring. Engels, Rotterdam, Dutch 
Research Institute for Transitions, MANSON, S. M. (2001) Simplifying Complexity: a review of 
complexity theory. Geoforum, 32, 405-414. 
Gary Burke         Making Viability Sustainable 
 45 
… from analysing the impact of uncertainty on the conclusions to treating 
uncertainty as intrinsic and key facet of the issue under concern. Uncertainty 
should not longer be treated as marginal issue or a closing entry in the 
analysis, but it should be at the heart of the assessment. p108 
Roe’s (Roe, 1998) perspective is that analysis of contemporary issues within a 
complexity framework is the most viable means of moving towards understanding: 
Issues of extreme uncertainty and complexity can be analyzed quite effectively 
without falling back to inspiration alone. The analytic methods required for 
these sometimes desperate situations are, however, not those taught in most 
of our methods courses and seminars. Yet we proceed ahead today as if the 
old methods will get us across this complex public policy terrain. When those 
peter out, we seek inspiration, a.k.a. luck, leadership, intuition, or the high 
octane of political will, to propel us the rest of the journey. What we missed 
before starting are those fairly recent developments in analytic methods that 





The question is: instead of security and domination, can we find a new 
resilience in the face of global constraints, and of complexity, change and 
variability? To do so will require a new approach to complexity and change 
and a new view of the interactions and relationships between individuals, 









                                                
16 “The experience of revelation, whenever it occurs, is invariably a process of self discovery, when a 
passage of a book or lecture triggers off conscious recognition of something we half understood 
already. We are conditioned to attribute this process to the author or lecturer, but the relationship of this 
sense of enlightenment to the immediate experience is often at best contingent. The intellectuals would 
like us to believe that ideas govern life and that the rest of humanity consequently should take our lead 
from them, but it is the other way round, on both counts”. HART, K. (2001) Money in an unequal world : 
Keith Hart and his memory bank, New York ; London, Texere. p21 




…we can hardly afford to continue with the current experiment which looks at 
just how far we can push the earth's systems before we irrevocably ruin the 
planet. We need common sense efforts at making progress and we need to 
redefine what we consider to be real 'progress'. It must be measured 






















                                                
17 “... today's analytic challenge is to avoid deluding ourselves into believing that the best way to adapt 
to complexity is through thinking only in linear, tightly coupled terms. The linearity of regression 
analysis, the tight coupling of benefit streams in cost-benefit analysis, even the "basic regularities" that 
are said to drive Complexity or Chaos Theory … are supreme examples [of this tight coupling].” ROE, 
E. (1998) Taking complexity seriously : policy analysis, triangulation and sustainable development, 
Boston, Kluwer Academic. p5 





In complex adaptive societal systems there is no external control over the 
system. Moreover, it can be argued that every directed action of any kind by 
any agent can be considered as ‘managing’ some (sub) part of the system. 
Management is then inherently part of the system and can even be regarded 
as a complex system itself … p5 





Tools and methodologies based on the reductionist paradigm have been used 
over the past years to measure the progress towards sustainability but very 
few of them seem to be able at the moment to assess sustainability in a 








The role ascribed to science as the "provider of certainty" is deeply influenced 
by the epistemology ... of what is known as the Enlightenment or the Age of 
Reason. Enlightenment thinking grew into what is generally referred to as 
'positivism'. Positivism can be defined as the search for, and prediction of, 
empirical regularities to make universal, true statements. The quantitative 
method of natural science is the adopted approach to gather objective 
knowledge. In the positivist epistemology, uncertainty is considered as 
something unscientific. ...These positivist absolutisms have dominated science 



























... an engineering approach to sustainability seeking to anticipate all critical 
situations and building the “perfect model” may not only be doomed to fail, but 
it could also be exceedingly dangerous for human civilization. The scientific 
quest for even better understanding and predictive capacity must be 
complemented by new research and priority-setting strategies that do not 
merely recognize uncertainty, but even embrace it, becoming part of the 
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Currently, risk assessment and risk management operate within a culture 
driven by technological, economic, and political forces that are seldom 
environmentally benign. The imperative of technology might be summarized 
by the dictum: "If we can do it, we should do it." Economic practices are 
grounded in business efforts to maximize profits and in the marketing logic 
that supply creates demand. Politics, notwithstanding its enduring ideals, often 
reduces itself to a pandering to the powerful. These technological, economic, 
and political forces form a dangerous liaison. The politicians, ultimately 
responsible for managing the environmental risks we face, often follow the 
path of least resistance laid out by business interests that, now more than 
ever, find their profit margins widened by technological innovation and the 
stimulation of mass consumption. Operating together in advanced industrial 
nations, these technological, economic, and political forces degrade natural 
habitats, pollute air, land, and water, create toxic waste, deplete natural 
resources, and overproduce synthetic goods and chemically altered 
foodstuffs. In short, this coalition of forces produces most of the 












The concept of probability is inappropriate because we are not dealing with a 
stationary state being discovered; rather the ecological-social-economic 
histories are being made-and-understood-in-time. … …strong uncertainty and 
irreversibility cannot be captured in existing probabilistic environmental 
decision-making approaches based on Bayesian theory's teachings and 
















                                                
18 “…probabilistic environmental decision-making approaches relying on Bayesian theory are based 
on a version of substantive rationality which cannot be applied whenever uncertainty is strong 
(indeterminacy) and time is relevant (irreversibility)…. the probabilistic approach assumes that one 
unique, additive and reliable probability distribution of future environmental damages is known or 
knowable. The attempts to apply Bayesian theory to learning, which is a crucial dimension in 
environmental economics, are not fully convincing.” FROGER, G. & ZYLA, E. (1998) Towards a 
Decision-Making Framework to Address Sustainable Development Issues. IN O'CONNOR, M., 
STRAATEN, J. V. D. & FAUCHEUX, S. (Eds.) Sustainable development : concepts, rationalities, and 
strategies. Dordrecht ; Boston, Kluwer. P284. 
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... uncertainties involve more than empirical information gaps. There is also 
normative confusion. In regard to problem definition, this may increase the 
divergence of problem perceptions (e.g., to what extent should a problem for 
future generations be a problem for us now?). Policy responses, even more 
clearly, carry normative implications... These uncertainties of problem 




                                                
19 As Froger Ibid. explains, incertitude or “strong uncertainty and irreversibility cannot be captured in 
existing approaches based on Bayesian theory that rely on substantive rationality criteria.” A Bayesian 
probability is belief-based and thus inherently subjective. It can “always be formulated as an equivalent 
of some ʻbetʼ on a certain event” FROGER, G. & ZYLA, E. (1998) Towards a Decision-Making 
Framework to Address Sustainable Development Issues. IN O'CONNOR, M., STRAATEN, J. V. D. & 
FAUCHEUX, S. (Eds.) Sustainable development : concepts, rationalities, and strategies. Dordrecht ; 
Boston, Kluwer.. This is problematic because the quantification of the ʻbetʼ can portray an 
unsubstantiable probability – because of the ʻsuperiorʼ validity given to numbers – but also because, as 
part of the Bayesian approach, it is likely that the beliefs of the decision-maker are not adequately 
expressed “simply through a sufficiently reliable, unique, additive probability distribution” FROGER, G. 
& ZYLA, E. (1998) Towards a Decision-Making Framework to Address Sustainable Development 
Issues. IN O'CONNOR, M., STRAATEN, J. V. D. & FAUCHEUX, S. (Eds.) Sustainable development : 
concepts, rationalities, and strategies. Dordrecht ; Boston, Kluwer.. P280 





Figure 3.2: Neoclassical economistsʼ perspective of complexity in relation to sustainability-informed 



















                                                
20 “In the first half of the nineteenth century, risk could be interpreted as the temptation that lures the 
overreacher to sin partly because of the unlimited liability written into company law. When every 
individual who owned shares in a company was liable for the company's losses to the full extent of his 
estate, a company's collapse exacted from partners and shareholders alike a punishment that seemed 
to fit the crime. Like bills of exchange, which spread fiscal responsibility for debts incurred to those who 
accepted the bills as well as those who passed them, company law spread fiscal responsibility for 
failed enterprises to everyone who once stood to benefit from success.” POOVEY, M. (2001) For 
everything else, there's ... Social Research, 68. p408 





















… ignorance represents our uncertainty about our uncertainty 
…. It is an acknowledgement of the importance of the element 
of 'surprise'…. This emerges not just from the actuality of 
unexpected events, but from their very possibility … It is a 
predicament that intensifies directly in relation to the social and 
political stakes that bear on a particular decision ... It emerges 
especially in complex and dynamic environments in which 
social agents and their cognitive and institutional commitments 
may recursively influence supposedly exogenous 'events' ... 
p244 
                                                
21 “Put at its simplest, ignorance is a reflection of the degree to which 'we don't know what we don't 
know'.” WYNN, B. (1992) Uncertainty and environmental learning: reconceiving science and policy in 
the preventive paradigm. Global Environmental Change, 111-127. cited in STIRLING, A. (2006) 
Precaution, foresight and sustainability: reflection and reflexivity in the governance of science and 
technology. IN VOSS, J.-P., BAUKNECHT, D. & KEMP, R. (Eds.) Reflexive governance for sustainable 
development. Cheltenham, Edward Elgar. p243 








Procedural epistemic justification is closely connected to rationality. We can 
distinguish, at least loosely, between epistemic cognition, which is cognition 
about what to believe, and practical cognition, which is cognition about what to 
do…. Epistemic justification pertains instead to beliefs — the products of acts 
of believing. But there seems to be a tight connection. As a first approximation 
we might say that a belief is justified iff it is rational for the cognizer to believe 
it. Similarly, practical cognition issues in decisions, and we can say that a 

















                                                
22 ʻIffʼ is mathematical shorthand for ʻif and only ifʼ. 
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The problem that we face when we deal with sustainability lies not so much in 
our lack of understanding of the functioning of ecological systems, but in our 
lack of understanding of the governance and cultural systems and how they 
are structured and managed and interact with ecological systems, and how we 








                                                
23 “Sustainability in a systemic and evolutionary perspective is the ability to absorb disturbance and to 
reorganise, self-regulate and evolve. Whereas the capacity to absorb disturbances clearly relates to 
the carrying capacity concept, the reorganisation, self-regulation and evolution principles relate to 
change and more importantly to the diversity aspects of systems that enable them to adapt to change 
and survive. Sustaining a system's capacity to survive clearly means in this respect that diversity is of 
indispensable value and a constitutional parameter of sustainability.” KOHN, J., GOWDY, J. M., 
HINTERBERGER, F. & VAN DER STRAATEN, J. (1999a) The Imperative of Sustainability: 
Introduction. IN KOHN, J. (Ed.) Sustainability in question : the search for a conceptual framework. 
Cheltenham, Elgar. p6  





...one of the main reasons that there are so many definitions of sustainability 
must be found in the way that different cultural world views conceive the 





4.2 Sustainability as concept 
4.2.1 The concept of concept 
Kim (Kim, 1994) P41 describes a concept as “… a systematically arranged perception 
of the mind.” Hampton (Hampton, 1999) explains concepts as being  
… embedded in theoretical understanding of the world. [They are] the 
elements from which propositional thought is constructed, thus providing a 
means of understanding the world. … [C]oncepts are used to interpret our 
current experience by classifying it as being of a particular kind, and hence 
relating it to prior knowledge. The concept of "concept" is central to many of 
the cognitive sciences. p176 
Wray (Wray, 2007a) explains that concepts:  
… help to integrate apparently unrelated observations and phenomena into 
viable hypothesis and theories…The concept map is used to help researchers 




                                                
24 ʻMost books on sustainability address... the question of what sustainability 'really is'. The authors of 
those books imply, implicitly or explicitly, that there is a possible state of affairs called 'sustainable 
living' that can be discovered and given a linguistic label. The work is in finding this state of affairs; 
labeling it as sustainability is the relatively passive act of applying a label to a preexisting concept. ... 
Unlike dualistic theories that assume there is a reality, preexisting, to which we, as mentally active 
beings, attach labels, my approach to language assumes that linguistic acts are as important in 
constituting entities and relationships as are the objects of our experience. ... Defining a contested 
concept like sustainability, then, must involve a construction.ʼ NORTON, B. G. (2005) Sustainability : a 
philosophy of adaptive ecosystem management, Chicago, University of Chicago Press. p446 




Plato was the starkest proponent of the realist thesis of universal concepts. By 
his view, concepts (and ideas in general) are innate ideas that were 
instantiations of a transcendental world of pure forms that laid behind the veil 


















                                                
25 “The term sustainability has evolved over the years as we have learned more and more about the 
complexities of the social, economic and biological worlds.” KOHN, J., GOWDY, J. M., 
HINTERBERGER, F. & VAN DER STRAATEN, J. (1999b) Sustainability in Question: Preface. IN 
KOHN, J. (Ed.) Sustainability in question : the search for a conceptual framework. Cheltenham, Elgar. 
pxv 
26 “... sustainability is not environmentalism dressed up for the new millennium but is essentially a new 
way of seeing the world ....” SPANGENBERG, J. H. (2001) Sustainable development : from catchwords 
to benchmarks and operational concepts. IN CHARTER, M. & TISCHNER, U. (Eds.) Solutions: 
Developing Products and Services for the Future. Sheffield, Greenleaf. p27. “...sustainability does not 
belong exclusively to the realm of policy-environment interactions.” KOHN, J., GOWDY, J. M., 
HINTERBERGER, F. & VAN DER STRAATEN, J. (1999b) Sustainability in Question: Preface. IN 
KOHN, J. (Ed.) Sustainability in question : the search for a conceptual framework. Cheltenham, Elgar. 
pxv 
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... world society is still trying to comprehend the concept of sustainability, a 
term that remains ambiguous and widely abused even sixteen years after the 
Brundtland Commission coined it. pxv  
Sustainability is often criticised as being too vague, normative, complex and not 
sufficiently operational for practical purposes 27. Costanza (Costanza, 2001) writes: 
Critics argue that the concept of sustainability is useless because it cannot be 
adequately defined. Much of this discussion is misdirected because critics (1) 
fail to take into account the range of time and space scales over which the 
concept must apply; and (2) fail to realise that the real problems are related to 




... it is useless to try to develop a ‘generic’ definition of sustainable 
development in a quasi-objective manner. Rather it is better to seek a context-
specific interpretation of sustainability that is acceptable to a wide range of 





                                                
27 “Like most subsequent efforts to characterize the idea of sustainability the implications [of the 
Brundtland definition] are conceptually ambiguous. The predictable result has been intense debate 
whenever the topic of sustainable development is discussed about practically every aspect of its 
implications for public policies.” BRESSERS, H. & ROSENBAUM, W. A. (2003) Social Scales, 
Sustainability and Governance: An Introduction. IN ROSENBAUM, W. A. & BRESSERS, H. (Eds.) 
Achieving sustainable development : the challenge of governance across social scales. Westport, 
Conn., Praeger. p5 
28 “The emergence of sustainability interpretation as an issue – and the difficulties it entails – has 
paralleled an easier process through which unsustainable trends have been identified. Sets of critical 
ʻunsustainabilitiesʼ and trends incompatible with sustainability have been identified at different spatial 
scales from the global downward: one obvious illustration is the threat of global climate change.” 
WEAVER, P. M. & ROTMANS, J. (2006) Integrated Sustainability Assessment: What? Why? How? 
Methods and Tools for Integrated Sustainability Assessment (Matisse Working Papers). Rotterdam, 
The Netherlands, DRIFT. p10 
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...any sustainability ‘interpretation’ cannot be confined only to matters of 
substance, such as which economic, social and environmental values are 
relevant to sustainability, but must also include principles, such as the 
protection of critical values (related to perspectives of people), and rules that 
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Figure 4.1 ABS diagram showing their approach to integration of information systems  







Figure 4.2 Kudelka Cartoon expressing the exclusion of the environment from social and economic 
domains 
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… biophysical and socio-economic dimensions of environmental issues can 
be considered concurrently in policy formulation and other decision making 
…by the use of common frameworks, classifications and standards. …The 
information in each pillar should be organised so that, for the environmental 
domain of interest, users could seamlessly move from the bio-physical 
aspects to the socio-economic aspects and vice versa. (Australian Bureau of 












These depictions were useful in stressing the links among desirable social, 
economic and ecological qualities and in indicating that much of our current 
activity lay outside the realm of potential sustainability. However, even where 
the roles of social and ecological as well as economic factors were respected, 















































... some commentators prefer to speak of ‘sustainability' rather than 
'sustainable development', in order to eschew the exploitative connotation in 
















... latent side-effects, which have their own independent dynamic. (e.g. climate 
change is an unintentional side effect of modern progress). .... [arising] due to 
the autonomous dynamic of processes of modernization which have acquired 
an impetus of their own and which are quite blind to consequences and quite 






                                                
29 These and other aspects of complexity were discussed in the previous chapter. 
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Sustainability is about the world to be inherited by future persons (Bromley, 
1998). Sustainability is not about what would be efficient (or even fair) for the 
present generation to bequeath to the future… Rather, we are compelled to 
ask what future persons would like for us to do now in order that their world 
might be more to their liking than if we were to pass on to them what is 
efficient for us. …Unfortunately we cannot know what sort of world future 
persons will prefer. In the absence of that, the standard story is to make sure 
that irreversible options are not undertaken now that will preclude desirable 
outcomes for future persons. While necessary, this is not sufficient. The 
abiding obligation to fall on present persons is to create a policy process that 











Rather than understanding sustainability as a ‘constancy’ in development, we 







                                                
30 GARNAUT (2008) Garnaut Climate Change Review: Interim Report to the Commonwealth, State and 
Territory Governments of Australia. Canberra, Australian Government, BARBIER, E. B., BURGESS, J. 
C. & FOLKE, C. (1994) Paradise Lost? The Ecological Economics of Biodiversity, London, Earthscan, 
BERZ, G. A. (1999) Catastrophes and Climate Change: Concerns and Possible Countermeasures of 
the Insurance Industry. Mitigation and Adaptation Strategies for Global Change, 4, 283-293, 
DIAMOND, J. M. (2005) Collapse : how societies choose to fail or succeed, New York, Viking, 
CAIRNCROSS, F. (1992) Costing the earth : the challenge for governments, the opportunities for 
business, Boston, Mass, Harvard Business School Press, MEADOWS, D. H., MEADOWS, D. L. & 
RANDERS, J. (1992) Beyond the limits : confronting global collapse, envisioning a sustainable future, 
Post Mills, Vt, Chelsea Green Pub. Co, RICHARDSON, B. J. (2002) Environmental regulation through 
financial organisations : comparative perspectives on the industrialised nations, Hague ; London, 
Kluwer Law, STERN, N. (2006) The economics of climate change: The Stern Review, Cambridge, UK, 
Cambridge University Press. 




There is in our time an uneasiness among politicians, scientists and citizens 
alike, that the biological foundations upon which all life depends are being 
heavily eroded. The concern takes many shapes, e.g. the concern about 
losing biodiversity of species, the chemicalization of toxic elements into the 
environment to an extent which was never there before, or of man-induced 






















                                                
31 “Affluenza describes a condition in which we are confused about what it takes to live a worthwhile 
life. Part of this confusion is a failure to distinguish between what we want and what we need. ...The 
problem is not that people own things: the problem is that things own people. It is not consuming but 
consumerism we criticise; not affluence but affluenza.” HAMILTON, C. & DENNISS, R. (2005) 
Affluenza : when too much is never enough, Crows Nest, N.S.W., Allen & Unwin. Pp7,17. 














… many of the global developmental approaches still operate 
within an inappropriate mind frame, with mankind exploiting its 











































                                                
32 However, there are examples of cultures that emphasise living in harmony with nature through 
symbiotic cultural practices TURNBULL, C. M. (1968) The forest people, New York, Simon and 
Schuster.. History provides many examples where social transformations have occurred that make 
human existence more sustainable: the public health reforms of the 19th century, for instance SMITH, 
V. (2007) Clean: a history of personal hygiene and purity, Oxford, Oxford University Press.. 




4.3 Conceptualising change 






… simply cannot resolve a problem that is culturally rooted in the way that 
science and policy view and interpret the relationships between natural and 
























The approaches to causalities are thus different in character depending on 
which perspective is used: an economic or an ecological one. The choice of 
systems boundaries is different in time and scale, the choice of variables is 
partially different and the emphasis on various elements differs. This holds 
true not the least with regard to the role of information in the various systems... 
The differences in approaches exemplify the varying analytical contexts within 
which root causes are emphasized differently and within which the pattern of 
causalities is thus given different forms. (Svedin, 1991) p13 
Meppem and Bourke (Meppem and Bourke, 1999) suggest that sustainability 
requires a “grand reflexive narrative” in order to  
… promote the consideration of the environmental debate as a contested 
space based on conflicting stories. A grand narrative refers to a dominant 
‘world view’ or ‘belief system’ which permeates all social interaction justifying, 
reinforcing and moulding change. ... Each sustainability narrative is taken to 
represent a broad sectional interest group. This discursive approach aims to 
place each narrative within a broader historical context in a bid to reveal their 
underlying belief systems and value sets. These stories describe different 
‘world views’ of common concepts … A discursive approach promotes a 
reflexive communicative rationality for the development of shared meaning in 
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... sustainability delivers no ready-made vision of how the world should be; 
rather, it helps in defining targets by providing criteria based on a diversity of 
goals. There can be no such thing as a blueprint of a sustainable society. This 
understanding of sustainable development contradicts the monetary approach 









Sustainability is indeed characterized by deep-seated contradictions—
paradoxes, conflicts, and tensions— between perhaps irreconcilable goals or 
directions. These go well beyond the expected normal differences between 
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…those in the sustainability field are generally sympathetic to [sustainability], 
whereas those in traditional policy-oriented disciplines (e.g. law, public policy, 






…. moves away from reactive, incremental policy making towards anticipatory, 
integrated approaches. It necessitates the introduction of creative and flexible 
regulatory practices that are problem-led, rather than anchored in fixed 
organisational or ideological structures. p402 
Froger and Zyla (Froger and Zyla, 1998) argue that managing in complex situations 
requires  
… a creative effort of analysis through the adoption of a different type of 














… more about the organisation of processes than about particular outcomes. 
It is about the modes of problem treatment and the types of strategies that are 
applied to search for solutions and bring about more robust paths of social and 
technological development. p4 





… the process(es) that concern the application of relevant policy instruments. 
Such processes can, of course, work as intended. But it is also highly possible 
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... if economic sustainability is inconsistent with maintaining the long-term 






































Neoclassical economists seem to be prepared to confine themselves to the 
questions which suit their methodology instead of displaying a willingness to 
embrace alternative methodologies that 'reach the parts their own cannot 












































... a belief in a quantified unitary value appraisal system which subsumes 
dominance over multiplicity and diversity to posit a ‘world view’ that excludes 
effective representation, promotes top down strategies, reinforces hegemony 
and dictates acceptable ‘ways of knowing’. This narrative excludes the very 




Table 5.1 Some neoclassical economic approaches to sustainability 
“In market economies, economic sustainability is usually defined as a firm's ability to maintain its market 
share under competition. The core group of indicators for assessing performance according to this narrow 
definition of economic sustainability consists of liquidity and solvency ratios, profitability ratios and growth 
ratios. However, the exclusively monetary quantification of flows and stocks at the micro level is not only 
unable to reflect a firm's level of sustainability but also may lead to a misguiding assessment. ... the 
dominant economic concepts tend to reduce business to profit- maximising and cost-minimising entities by 
stressing the role of costs in competition. This, however, is exactly the opposite aim of strategic 
sustainability management, which should proactively identify the environmental and social as well as the 
economic risks and see the opportunities for new products and markets in the changes induced.” 
(Spangenberg, 2001) p38 
“The popular view seems to be that "the pursuit of economic growth has environmental costs, and a clean 
environment has economic costs. The challenge is to find compatible and sustainable combinations of the 
two …Yet I would argue that the challenge of sustainability involves much more than a juggling act of 
individual entities, such as natural resources and economic concerns. …..ecologists have promoted an 
understanding not only of individual organisms, but of whole ecosystems in terms of the interactions and 
interdependencies of living and nonliving entities.” (Leman-Stefanovic, 2000) p46 
“Every fundamental economic textbook deals with the (circular) flows of money and goods between 
households, companies (and other organisations), while from a sustainability point of view it is mainly the 
resource and waste flows (the societal/economic metabolism).” (Rammel et al., 2004) p8 
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Table 5.2: Neoclassical economic interpretations of sustainability principles 
Principle Implication Current Economic 
Interpretation 
Ecological Integrity Environmental well being is a parameter Environment is a free good external to the 
system 
Intragenerational Equity Social Justice and Equity; Equality of 
opportunity, democratic public 
participation 
Market power (access to money) 
determines involvement; economic 
efficiency and market stability is more 
fundamental than democracy 
Intergenerational Equity Respect the needs of future generations Discount future in favour of present 
Public Participation Effective, efficient and legitimate 
involvement of public in decision-making 
processes 
Citizens become consumers who 
participate and exercise their citizenry 
power through their purchases in the 
marketplace 
Precautionary Principle Consider irreversibility and ʻlock inʼ; 
Accommodate complexity and 
uncertainty in analysis, decision-making 
& management 
Optimisation of use of resources for 
current generation; Depend on 
substitution and technological advance; 
Assume homogeneity with price & 
quantification 
Cultural Respect Diversity of values, beliefs, customs, 
epistemologies, mythologies, ways of 
being 
Homo oeconomicus 





...the action of bringing one's concepts in accord with reality, words with 










                                                
33 Since abstraction “… involves purposive selection, abstract theory is inevitably fragmented and 
context and purpose-specific. The problem, then, with abstractionism is that proponents of a particular 
partial abstract representation assert its completeness and hypostatize its structure and assumptions.” 

























                                                
WINTHER, R. G. (2008) "Vicious Abstractionism" and "the Philosophic Fallacy": James and Dewey on 
the Promises and Limits of Abstraction. Department of Philosophy, University of California, Santa Cruz. 
P1 
34 “… Neoclassical economics has developed its methodology in relation to its content in such a way 
that the two aspects are virtually inseparable; but the methodology has become the tail that wags the 
dog. This system of theory is inhospitable to any content which cannot well be handled by the 
elaborately developed methodologies now in use, because it would be unthinkable to reverse the 
direction in which the methodology is developing. … The reward systems and status orderings which 
have become attached to neoclassical economics (as, over time, some sort of reward and status 
systems inevitably become attached to any developed system of theory) are now closely related to a 
unidirectional type of progress which contains little possibility of doing anything other than extending 
the accepted methodologies.” GOODWIN, N. R. (1991) Social Economics: An Alternative Theory, St. 
Martin's Press. Pp151-152 


























…the agent forgets or denies that the process of abstraction has been 
performed. Instead, she insists on the completeness of her abstractions in 
capturing the world and remains indifferent to other perspectives. The 
inferential pattern, then, is valid abstraction followed by unjustified 
abstractionist exaggeration. p1-2 
Winther argues that a plurality of abstractions and beliefs need to be considered 
(Winther, 2008) p4. 
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Christensen (Christensen, 2001) argues that it is  
… inappropriate to base production theory and environmental economics on 
concepts which are incompatible with the operations of the physical and 




































… a strategy of defining certain institutions and issues as 'economic' and 
using the doctrine of economic neutrality to produce a boundary between the 







…it is a sign of the regime in which quantification and abstraction work 
together within the logic of abstraction, whose pre-eminence has grown in the 
last five centuries. This governing abstraction is capital, which is also a social 






The classical economicist view ... regards the economy as the relevant 
system, and relegates nature to the role of provider of natural resources and 
services and of a sink for the wastes produced by human activities...This is 
consistent with the notion of “very weak sustainability”. The very weak 
sustainability approach asserts that natural and manufactured capital can 
                                                
35 … 'legitimatory discourse' … involves the appropriation of the language of sustainability, in order to 
justify different normative, or instrumental ends. …this kind of legitimation can often indicate a lack of 
reflexivity in governance. Moreover, there is no doubt about the important (and often invisible) role that 
this kind of strategic engagement plays…. WYNN, B. (2002) Risk and environment as legitimatory 
discourses of technolgoy: reflexivity inside out? Current Sociology, 50, 459-477. cited in STIRLING, A. 
(2006) Precaution, foresight and sustainability: reflection and reflexivity in the governance of science 
and technology. IN VOSS, J.-P., BAUKNECHT, D. & KEMP, R. (Eds.) Reflexive governance for 
sustainable development. Cheltenham, Edward Elgar. P235 
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substitute perfectly for one another. The substitutability of different types of 
capital implies that the preservation of an aggregate level of natural plus 
manufactured capital, rather than the preservation of natural capital in 
particular is crucial. The sustainability of ecological systems is viewed as 







The strong sustainability approach holds that different types of capital 
(economic, ecological, social) should be independently maintained, in real 
physical/biological terms…. Weak sustainability places emphasis on the value 
of safeguarding ecological and biogeochemical processes that are 






One major problem lies in the choice of criteria for assigning value to the 
ecological assets, considering the arguments about the incommensurability of 









                                                
36 Gallopin provides an explanation of two conceptualizations of sustainability in this respect: 
“Hartwick-Solow sustainability requires maintenance of the total capital stock (natural and human 
made) of society, and ‘Hicksian sustainability’ requires non-decreasing consumption – including 
consumption of environmental goods and services.” P7 









The field of economics is perhaps most guilty of considering only its own 
scope of activity, assuming other layers will operate by the same rules 
because actors will always be rational in their decision-making and will have 
all the information they need to do so. Welfare is considered to derive from 
consumption and as such can be adequately measured by national income 
figures. Thus, it is barely surprising that a notion of sustainability that comes 
from a strictly neoclassical economic analysis will involve a simple rule like 
maintaining the total capital stock at a level that will maintain consumption of 













                                                
37 I term the view that the world is best understood and analysed by framing it in terms of various 
forms of capital as ʻcapitalisticismʼ. As I see it, ascribing the world as being made of various forms of 
capital is misleading because the concept implies universality and commensurability. However, it is a 
gross simplification. I prefer the terms natural assets, human capacity and social capacity. These 
convey the same descriptions, but avoid the implication that they are a substance that is a quantifiable 
and distillable essence of productive capacity. This is discussed further below. 




























                                                
38 “... features of the natural world are more than mere economic inputs, but rather essential and 
irreplaceable requirements for human existence, it is not enough to assign property rights or find the 
proper set of taxes and subsidies. Some environmental features simply cannot be assigned a 
meaningful price. This implies a different agenda ... it means broadening the economists' concept of 
value to include not only market prices but also unpriceable and even unquantifiable human cultural 
and environmental features.” KOHN, J., GOWDY, J. M., HINTERBERGER, F. & VAN DER 
STRAATEN, J. (1999a) The Imperative of Sustainability: Introduction. IN KOHN, J. (Ed.) Sustainability 
in question : the search for a conceptual framework. Cheltenham, Elgar. P3 








… under continuous technical progress and obsolescence, there is no way of 












Green accounting, however, is particularly concerned with loss of natural 
capital during use. The adjustment measure for sustainable income is always 
some type of future incomes lost or cost necessary to replace or avoid the loss 
or degradation of capital productivity. p271 
 The arrogated sustainability concept is inhibiting the efficacy of sustainability policy 
because it conveys a false perception of the complexity of the world in which policy 
                                                
39 "It is important, for the record, to recognize that key participants in the debate openly admitted their 
mistakes. … However, the damage had been done, and Cambridge, UK, 'declared victory': Levhari 
was wrong, Samuelson was wrong, Solow was wrong, MIT was wrong and therefore neoclassical 
economics was wrong. As a result there are some groups of economists who have abandoned 
neoclassical economics for their own refinements of classical economics. In the United States, on the 
other hand, mainstream economics goes on as if the controversy had never occurred. 
Macroeconomics textbooks discuss 'capital' as if it were a well-defined concept — which it is not, 
except in a very special one-capital-good world (or under other unrealistically restrictive conditions). 
The problems of heterogeneous capital goods have also been ignored in the 'rational expectations 
revolution' and in virtually all econometric work." BURMEISTER, E. (2000) The Capital Theory 
Controversy. IN KURZ, H. D. (Ed.) Critical Essays on Piero Sraffa's Legacy in Economics. Cambridge, 
Cambridge University Press.  






















... the scientific/economic narrative, which dominates the environmental 
debate, is supported by self-referential analytical and instrumentalist tools, 
models and surveys, which consciously and coercively attempt to verify the 





… the value-based assumptions embedded in theory or model disappear into 
the background, … they come to be seen as 'natural' and are uncritically 
accepted. Pp 26-27 
Pollock (Pollock, 2004) describes ‘sketching’ as a process in which one asserts  
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... that certain things are inferable on the basis of other things without actually 
working through the argument. This involves some kind of pattern matching or 




The mere fact that many environmental economists happen to believe that 
[willingness to pay] is a measure of the “value” of wetlands (or any part of 
nature) does not make it so. Economists down through the years have shown 
themselves capable of believing quite fanciful notions. Such belief is merely 
indicative of a shared set of acquired definitions—learned early in graduate 
school and continually reinforced by the carefully selected literature to be read 
(and other literature to be artfully ignored). Moreover, the existence of elegant 
graphical and/or mathematical demonstrations of this definition cannot 
possibly establish the truth content of the definition. Such demonstrations 




Neoclassical economics has achieved a very tight (though not perfect) degree 
of internal consistency. It thus effectively excludes a large class of novel 
elements which, in changing some parts of the whole, elaborately interrelated 








5.6 Malframing of sustainability issues and inappropriate policy 






























                                                
40 “The situation where there is material economic growth but the quality of life does not increase can 
be defined as maldevelopment…” GALLOPIN, G. C. (2003) A systems approach to sustainability and 
sustainable development. Santiago, Chile, United Nations Publication. P20 
41 “…Sir Roy Harrod in 1940 began the process, brought to fruition by many theorists in the 1950s, of 
putting the stationary state into motion. The long-run equilibrium of the system became a path of steady 
growth, and the tools of comparative statics could then be applied to alternative growth paths rather 
than to alternative stationary states. … The theory conceals, either in aggregation or in the abstract 
generality of multisector models, all the drama of the events -the rise and fall of products, technologies, 
and industries, and the accompanying transformations of the spatial and occupational distribution of 
the population.” NORDHAUS, W. D. & TOBIN, J. (1973) Is Growth Obsolete? IN MOSS, M. (Ed.) The 
Measurement of Economic and Social Performance, Studies in Income and Wealth. 509-510 


















































...ecologists have long recognized that ‘equilibrium’ is a poor term for 
describing ecosystems, that in fact they are constantly evolving, past rates of 
climate-induced change have been on the order of hundreds to thousands of 
years, not the decades foreseen for the coming greenhouse effect. p411 
Therefore, optimisation is not a concept that can be applied to complex systems; 
there is no point of view from which a system can be deemed to be optimal at any 
                                                
42 An 18th century dream was “… that there was a tree of Life in Paradise (breadfruit) that gave food 
without work” DENNING, G. (1992) Mr Bligh's Bad Language: Passion, Power and Theatre on the 
Bounty, Cambridge, Cambridge University Press. that could be realised by the “… discovery that the 
environments of distant places could be exploited for the sake of genteel living at home” DENNING, G. 
(1992) Mr Bligh's Bad Language: Passion, Power and Theatre on the Bounty, Cambridge, Cambridge 
University Press. P12-13.  
43 “... in engineering design, it is generally the rule that optimising the performance of each 
subcomponent of a system does not necessarily lead to the best system performance. Because of 
interactions between components, virtually all systems of interactive components are greater than the 
sums of their parts....it is all the more likely to be true for systems as fuzzy as are the short-term 
components of long-term economic life. c.f. Tragedy of commons.” DUMAS, L. J. (1986) The 
overburdened economy : uncovering the causes of chronic unemployment, inflation, and national 
decline, Berkeley, University of California Press. P33 



























An allocation of resources is Pareto efficient (or Pareto optimal) if there is no 
other feasible allocation which will make everyone better off (or, as more 
usually stated, make everyone at least as well off and at least one member 
better off). Then, by an argument that I shall sketch shortly, it was held that a 
competitive equilibrium necessarily yielded a Pareto efficient allocation of 
                                                
44 That is not to say that some situations may be preferred to others; it is merely saying that the notion 
of an optimal condition in a dynamic system is not valid because a complex system is always changing. 
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resources. It was, of course, recognized, most explicitly perhaps by Bergson, 











An allocation of resources could be efficient in a Pareto sense and yet yield 
















...Complexity denies to us the necessary clarity about whether or not the 
economy, at the moment, is in a Pareto optimal state. If it is not in such a 
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state, then confident prescriptions about Pareto—improving policy 
changes are whims of the analyst's imagination and not to be taken 
seriously. Complexity does not deny us the opportunity to seek ways to 
improve the future. Complexity merely forces us toward greater modesty in 
dispensing prescriptive certitudes that become the basis for policy path 




Complexity denies to us the essential tractability and predictability we need in 
order to advance tendentious Paretian prescriptions about what is optimal to 
do in the realm of human action. Models of optimality bring nothing compelling 
and necessary to the realm of human action—either for individual action or for 
collective action. (Bromley, 2007) p679 
Bromley (Bromley, 2007) gives an example of the way neoclassical economics masks 
amoral thinking by taking the distribution of income as a fixed parameter:  
… if clean water or air (or a preserved wetland) cannot muster a sufficient 
willingness to pay on the part of those who find such settings compelling, then 
it is said to be socially efficient that the air or water remain dirty (or the wetland 
be drained). It will then be asserted that there is no market failure in such 
cases since the costs of change are claimed to exceed the benefits of that 
change. In the artful terminology of environmental economics, interference 
with others in the form of costs shifted on to them (pollution, or a wetland 
turned into a suburban mall with an over-ample parking lot) that is not worth 
correcting is regarded as a Pareto irrelevant externality… p676 
According to Pareto Efficiency, sustainability policy has economic legitimacy so long 
as it does not change the economic structure. 







                                                
45 “The well-known theory of second best seems reassuring in that while we may not be able to get the 
first-best outcome, the second-best outcome might still be worth pursuing. The obvious problem is that 
in the absence of clear guidance about first-best policies, the rest of them are incapable of being 
positioned or ranked.” BROMLEY, D. W. (2007) Environmental regulations and the problem of 
sustainability: Moving beyond “market failure”. Ecological Economics, 63, 676-683. p679 
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The objective of policy is taken to be the maximisation of the sum across 
individuals of social utilities of consumption. Thus, in this framework, 
aggregation of impacts across individuals using social value judgments 

























Often the demand for taking the environment into account is for valuation in 
monetary terms. This allows environmental impacts and protection questions 
to be formulated as optimal resource use problems through the extension of 
traditional cost-benefit analysis techniques. … there is a need for decision 
support techniques that do not depend exclusively on monetary valuation, 
such as multicriteria and deliberative methods p34 
The misconception is that monetisation provides ‘hard data’ that is irrefutable 
because it is: 
… in a language which carries more weight in public debate in capitalist 
societies than moral abstractions such as ‘goodness’: the language of money. 
(Gleeson-White, 2011) p244 
The presumption is that ‘hard data’ of monetisation over‐rides other value 
frameworks: 
…once you have the methodology to equate trees with dollars, now you’re 
talking. It’s no longer about hugging trees because they’re good, but because 
you have hard data in a language more effective in the public dialogue’ NY 





.. apart from scientific uncertainties about economic and ecological evolutions, 
there are also irreducible social obstacles to specification of opportunity costs 
in monetary terms, linked, for example, to notions of rights to life or property 
for other people or other species; to people's individual and collective sense of 
the sacred; or to natural or built features that are paramount matters of local 
identity. p40-41 







The basic problem with narrow economic analysis of health and environmental 
protection is that human life, health, and nature cannot be described 
meaningfully in monetary terms; they are priceless… Cost- benefit analysis of 
health and environmental protection rests on simplistic, implausible 
hypotheses about the prices that would prevail if priceless values were to 
show up next to the lettuce on the supermarket shelf. A different method of 
analysis and comparison is needed to separate good policy proposals from 
bad ones, a method that does not pretend that a mathematical formula can 





…the difficulty or inappropriateness of monetary valuation… In such cases 
there is a need for decision support techniques that do not depend exclusively 
on monetary valuation, such as multicriteria and deliberative methods…. p34 









































In the new finance economy, ever-more complicated derivatives and the 
development of speculative strategies designed to take advantage of 
opportunities that disappear as soon as they are visible link increased value to 
decreased temporal outlays and to decreases in actual capital outlays as well. 
Risk, speculation, volatility, and speed thus create a treadmill effect that 
resembles the treadmill effect of the old economy, but in a new form. p414 
The lack of capacity to validate money and financial instruments reflects the fact 
that no distinction is able to be made between real and imagined economic activity 






























































                                                
46 Garnautʼs GARNAUT (2008) Garnaut Climate Change Review: Interim Report to the 
Commonwealth, State and Territory Governments of Australia. Canberra, Australian Government. 
simplified approach to risk and uncertainty is described above. 







The biggest environmental impact of financiers is not their own direct 
ecological footprint, but indirect effects of allocating capital to the corporate 
sector. Financiers’ capital is transformed, through scale, time, and location into 
an instrument of development. As corporations are rarely always financially 


















Sustainability demands that we recognize financial institutions’ amorphous 
and often obscured influence, as institutions that fund and profit from projects 
and enterprises that sometimes injure the environment and communities... we 
must decipher the etiology of unsustainable development in relation to the 
financial sector and the companies it funds. p9 


















5.7.2 Overcoming growthmanship: the intransigence of neoclassical 
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47 ʻ...anomalies reveal that something is wrong with the structure our concepts give the world...ʼ 
ANDERSEN, H., BARKER, P. & CHEN, X. (2006) The Cognitive Structure of Scientific Revolutions. 
Cambridge, Cambridge University Press. p172.  
48 I have distilled these perspectives from the writers across a variety of disciplines. For example, 
Voss, Bauknecht and Kemp VOSS, J.-P., BAUKNECHT, D. & KEMP, R. (2006) Reflexive governance 
for sustainable development, Cheltenham, Edward Elgar. and Kemp, Parto and Gibson KEMP, R., 
PARTO, S. A. & GIBSON, R. B. (2005) Governance for sustainable development: moving from theory 
to practice. Int. J. Sustainable Development, 8, 12–30. emphasise that sustainability issues emerge as 
the unintended consequences of modernism, Niccolucci, Pulselli and Tiezzi NICCOLUCCI, V., 
PULSELLI, F. M. & TIEZZI, E. (2007) Strengthening the threshold hypothesis: Economic and 
biophysical limits to growth. Ecological Economics, 60, 667-672. and Norton NORTON, B. G. (1991) 
Ecological Health and Sustainable Resource Management. IN COSTANZA, R. & WAINGER, L. (Eds.) 
Ecological economics : the science and management of sustainability. New York, Columbia University 
Press. demonstrate that there are limits to biophysical capacity, Diamond DIAMOND, J. M. (2005) 
Collapse : how societies choose to fail or succeed, New York, Viking. and Ponting PONTING, C. 
(1992) A green history of the world, London, Penguin. emphasise the existence of limits to economic 
expansion, Stern STERN, N. H. (2009) A blueprint for a safer planet : how to manage climate change 
and create a new era of progress and prosperity, London, Bodley Head. and Knetsch KNETSCH, J. L. 
(1994) Environmental Valuation: Some Problems of Wrong Questions and Misleading Answers. 
Environmental Values, 3, 351-368. and Young YOUNG, M. D. (1993) For Our Children's Children: 
Some Practical Implications of Inter-Generational Equity and the Precautionary Principle, Canberra, 
Australia, Resources Assessment Commission, Australian Government Publishing Service. discuss the 
problems with the use of discount rates as a basis for viability calculations, and Poovey POOVEY, M. 
(2004) For what it's worth. Critical Inquiry, 30.2. describes the implications and historical context of 
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Hobbesʼ assertion of functional equivalence and its legacy of quantificationism. Strauch provides a 
critique of quantitative method STRAUCH, R. E. (1974) A Critical Assessment of Quantitative 
Methodology as a Policy Analysis Tool. Rand Corporation Papers. Santa Monica, California.. 
49 Commensurability is different to commensuration: that is, the assumption that the essence of all 
things, or even ideas-of-things, can be adequately represented by ascribing an algebraic or numerical 
value to an item. The tacit assumption is that the numbers so ascribed can be validly and meaningfully 
manipulated according to mathematical laws. Use of number systems as objective symbols, and the 
process of abstraction are closely related. 






















 ... Kuhn denied that his concept of incommensurability was total or that he 
had claimed total communication failure between supporters of successive 
paradigms...To preclude further misunderstandings, [Kuhn] dropped 
references to gestalt switches and the visual consequences of scientific 
revolutions. In their place he developed the account of the relations between 
incommensurable concepts begun in ‘The Structure of Scientific Revolutions’. 
He now suggested that the communities of scientists supporting rival 
paradigms are like different linguistic communities. The question of the extent 
and nature of incommensurability could then be addressed by analogy with 
questions of the extent and nature of translation between natural languages. 
Incommensurability now became a failure of translation, which naturally limited 
its scope... It became plausible to confine the source of untranslatability to a 
particular problematic topic or activity while acknowledging that it might be 
possible to produce perfectly adequate translations between the same pair of 
languages in connection with many other activities. In this way, Kuhn made 
plausible his suggestion that although successive paradigms might be 
incommensurable in some aspects, enough common features would remain to 
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allow a basis for communication between communities supporting them and 






6.3.1 Unintended consequences 
Smith (Smith, 2006) describes unintended consequences as  
…actions [that] create consequences other than those which are explicitly 






Since the problem of sustainable development is one of unintended side-
effects, different perspectives that specialise in particular aspects of the world 
such as economics, politics, culture, technology and ecology need to work 
together to define problems and perform analysis without exclusions. This 
refers to both the involvement of different scientific disciplines and the 
participation of actors from other subsystems of society. Problem definition 
and analysis for promoting sustainable development must be based on 




…one which occurs unintentionally, imperceptibly and obligatorily, in the 
course of a process of modernization. It is characterized by latent side-effects, 
which have their own independent dynamic. (e.g. climate change is an 

















The argument, ultimately, is that sustainability proponents can no longer avoid 
facing the far-reaching political character of this transition – that enabling 
individuals and peoples freely to meet their needs in an equitable, ecologically 
sustainable fashion is compatible neither with free market fundamentalism 
(Anglo-American neoliberalism) nor its illiberal alternatives (e.g. religious 















                                                
50 “...we will consider the market, often taken to be the paradigmatic example of a spontaneous 
order...” SMITH, C. (2006) Adam Smith's political philosophy : the invisible hand and spontaneous 
order, London ; New York, Routledge. P2 















… no comprehensive and exact model for the prediction of socio-ecological 
dynamics is possible. ... a high probability of unintended consequences needs 





…the causes of many sustainability problems lie in ‘scale’ problems. Large-
scale ecosystems are not simply small-scale systems grown large, nor are 
micro-scale ecosystems mere microcosms of large-scale systems. The driving 
forces and feedback mechanisms in large- and small-scale systems operate at 
different levels and exhibit distinct patterns. The means that management 
systems that produce acceptable outcomes when applied to ecosystems at 
one level can (and frequently do) produce disruptive or destructive results 
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The earlier kinds of accidental events in the environment field were mostly of a 
local nature even if the effects at that level could be severe enough and even 
fatal for the unfortunate individuals concerned. The catastrophes of today - 
such as the Chernobyl nuclear accident - destroy vast areas for a very long 
time. The genetic effects over generations have so far not been estimated with 
sufficient certainty. The diffuseness, the size of the effects and the very long 





… transformation of the over- looked side-effects of industrial production into 
ecological crisis-breeders of global import is anything but a problem of 'the 
environment', of 'the world around us' alone, rather, it is a profound 
institutional crisis of industrial modernity, and of its typical political form of the 















                                                
51 “The intertemporal analysis of decisions in the face of uncertainty introduces an important 
dimension... It is irreversibility which makes uncertainty such an important issue in many fields 
including environmental economics. Unfortunately while irreversibility greatly increases the practical 
importance of a normative decision theory it prevents the utilization of the existing theories. Neither 
objective theories nor subjective theories are applicable to irreversible events" VERCELLI, A. (1993) 
Hard Uncertainty and Environment, Milan, Fondazione E. Mattei. P14, cited in  FROGER, G. & ZYLA, 
E. (1998) Towards a Decision-Making Framework to Address Sustainable Development Issues. IN 
O'CONNOR, M., STRAATEN, J. V. D. & FAUCHEUX, S. (Eds.) Sustainable development : concepts, 
rationalities, and strategies. Dordrecht ; Boston, Kluwer. P285 














… the importance of the scale of economic activity vis - a -vis the carrying 
capacity of the planet, can we address the real issue of sustainability, namely 
that the total human impact is too great and should be reduced. If we focus 
only on a narrow industrial metabolism perspective, we run the risk of merely 










                                                
52 “Marginal productivity theory states that an increase in an individual factor of production will yield an 
increase in output when all other inputs are held constant. But this assumption violates the first law of 
thermodynamics which dictates that a change in physical output requires (I) corresponding flows of the 
materials which will be embodied in output and (2) the free energy required to do the work of 
production. It is an unavoidable consequence of the principles of matter and energy conservation and 
the entropy law that positive marginal products do not and cannot exist in the real world.” 
CHRISTENSEN, P. P. (2001) Early links between sciences of nature and economics: historical 
perspectives for ecological and social economics. IN CLEVELAND, C. J., STERN, D. I. & COSTANZA, 
R. (Eds.) The economics of nature and the nature of economics. Cheltenham, Edward Elgar. P16-17 












[It]… goes back to Walras (1874) who declared that 'machines, instruments, 
tools ... engender incomes in the same way' that a field grows a crop year 
after year. But Walras neglects the fact that a field grows a crop in conjunction 
with flows of sunlight, water and nutrients. If any of these essential 
requirements are not available, output is nil according to Liebig's law of the 
minimum. Machines and industrial processes can only produce physical 
output in conjunction with available material and energy flows. Adam Smith's 
fixed and circulating capital are required together. They are complementary 
and not substitutable inputs.” p16-17 







Scientifically, it is obvious that to a certain degree substitution of resources is 
a common process in the co-evolution of species and their ecological niches; 
however, there are a number of essential resources (water, minerals, etc.) that 
cannot be substituted, i.e. replaced by a different but functionally equivalent 
item... from an ecological point of view it is quite obvious that it is not the stock 
of resources but the functioning of the ecosystem (i.e. its resilience and 










... Solow and Hartwick assumed substitutability between [natural and 
manufactured capital] and suggested that intergenerational equity was 
preserved if the total stock of all forms of capital was preserved, and that rents 






















                                                
53 “The 'environmental Kuznets curve' is a form of economic reasoning that says that it is possible to 
destroy or pollute the environment when a country or region is poor. Trade and development improve 
the environment through increased income, because richer people can afford to fix up the environment 
later. Substitutability between manufactured and natural capital is not possible if hysteresis and 
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6.4 Incongruence of sustainability and neoclassical economics 



















                                                
thresholds render change irreversible.” HARRIS, G. P. (2007) Seeking sustainability in an age of 
complexity, Cambridge, Cambridge University Press. P255 





A discount rate of 3% assigns a present value of $307 to the same resources 

























Proponents of these approaches assume that the present generation is 
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entitled to consume more resources than future ones, because coming 
generations will be better off owing to their greater technological knowledge. 
Both schools assume that progress in science and technology will provide 












Essentially discount rates reflect relative preferences for present and future 
consumption and anticipated marginal rates of return on capital. ...they also 
reflect an ethical judgment about intergenerational equity and the treatment of 
uncertainty. p22. 













































Gary Burke         Making Viability Sustainable 
 125 






















Organic development is entirely determined by the genetic character of the 
living organism and the interplay of environmental factors. It follows a rigid 
pattern: germination, growth, maturation, decay and decomposition. By 
contrast, socio-economic development is an open-ended historical process, 
which depends, at least in part, on human imagination, projects and decisions 
subject to the constraints of the natural environment and the burden of the 
living past (history). p29 
                                                
54 “...anomalies reveal that something is wrong with the structure our concepts give the world...” 
ANDERSEN, H., BARKER, P. & CHEN, X. (2006) The Cognitive Structure of Scientific Revolutions. 
Cambridge, Cambridge University Press. P172.  
55 Metonyms are abstractions, generalisations and aggregations that are interpreted as if they were a 
singular existential phenomenon (e.g. ʻthe mediaʼ, the government, ʻclimate changeʼ). 



























                                                
56 The phenomenon of ʻinattentional blindnessʼ SIMONS, D. J. (2007) Inattentional blindness. 
Scholarpedia. is ably demonstrated in the video clip where a bear moving through a crowd is not seen 
by most viewers because they have been asked to count the number of times a ball is thrown around 
by the ten or so other people in the clip. In the many times I have shown this clip, no one has ever seen 
the bear on the first time through, so attentive were they to the instruction of counting the throws of the 
ball. Inattentional blindness is one of the aspects I refer to when describing ʻcognitive deficiencyʼ. 
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An implementation gap exists between policy designs and the lack of action. 
In those cases where policies have been put into practice, they often look very 
different on the ground from the way those policy designs appeared when they 







...at least for some aspects of sustainability, there is a prima facie case that 
existing policy-oriented knowledge systems (including formal disciplines) and 
existing policy processes and institutions will lack explanatory power and 
operational purchase on sustainability, meaning that new understanding and 
capacities are needed. Again, those in the sustainability domain are more 
likely to agree that this prima facie case exists than those in traditional policy 
domains or disciplines. p3 






                                                
57 “The problem [of sustainability] has been, and remains, primarily one of implementation.” 
PRESSMAN, J. L. & WILDAVSKY, A. B. (1973) Implementation : how great expectations in 
Washington are dashed in Oakland, Berkeley, University of California Press. P 13 







… both the analysis of system dynamics to predict the effects of alternative 
options and the precise definition of goals and assessment of options to 
determine which is the best to be implemented through powerful interventions 
and sophisticated control systems. This kind of problem solving seeks to 













Persistent problems are complex because of their deep entrenchment in 
societal structures and their hardly reducible structural uncertainty; these 
problems are also difficult to manage, given the variety of actors with diverse 
interests involved, and hard to grasp in the sense that they are difficult to 
interpret and ill-structured. p107 
The operational paradox seems to arise because of a misconception that the 
sustainability concept is somehow responsible for creating complexity and 
                                                
58 “While the community of scholars and practitioners addressing sustainability issues have 
increasingly recognised the subjectivity and social embeddedness of our knowledge, these ideas are 
by no means well understood” SIKOR, T. & NORGAARD, R. B. (1999) Principles for Sustainability: 
Protection, Investment, Co-operation and Innovation. IN KOHN, J. (Ed.) Sustainability in question : the 
search for a conceptual framework. Cheltenham, Elgar. P53. 
59 c.f. the incapacity to comprehend a heliocentric view of the cosmos was the problem of those 
unable to grasp the new framework of understanding, rather than the hereticism or inadequacy of 
Copernicusʼ perceptions. 







The idea that the process of resolving certain problems may be disabled 
because the resolution process is contaminated by the same ‘level of thinking’ 
endemic in the problem itself, is particularly relevant to the issue of 






The more problem solving is disengaged from the full, messy, intermingled 
natural reality and oriented towards the worlds of specialists, the larger is the 
share of interdependencies and dimensions of embeddedness ignored in the 
development and implementation of supposed solutions. The more evasive 
such problem-solving is, the more effective it becomes with respect to 
particular instrumental purposes and the stronger the impacts of unintended 
consequences become. ...These unintended consequences cause new, often 
more severe problems that are more difficult to handle because they require 








6.6.2 Legacies of simplistic methodologies: the reframing paradox 
The framing paradox occurs when the issues themselves are reconfigured in 
simplistic terms60 to better suit the capacities of conventional policy approaches, or 
                                                
60 “… modifying symptoms will often be ultimately counterproductive, as deeper causal factors will 'fill 
up' any space created by them. 'Getting to the roots' is an inevitable part of any adequate strategy” 















The biosphere itself is made of components which operate on very different 
scales of geographic scope and time. Add to that the complex nature of 
human societies with all their various layers, whether social, economic, ethical, 
technological or biological, and it is easy to understand why the general notion 
of sustainability has been difficult to operationalise. Each layer of human 
existence takes on its own dimensions of time and spatial impact, and 
decisions made with respect to one layer may have unpredictable 
consequences for others. Environmental problems which have recently come 
to fuel the urgency of the sustainability debate, such as global warming or 
tropical deforestation, are often traced back to economic decisions made by 
actors who evaluate their own actions based on decision criteria from only one 
or two of these layers. In order to reach a general state of sustainability, all of 





If the past is any guide for the future, there seems to be little reason to worry 
about the exhaustion of resources ….The economist's initial presumption is 
                                                
BRESSERS, H. T. A. (2004) Implementing sustainable development: how to know what works, where, 
when and how. IN LAFFERTY, W. M. (Ed.) Governance for sustainable development : the challenge of 
adapting form to function. Cheltenham, UK ; Northampton, Mass., Edward Elgar. P285. 
61 Simplistic is different to simple; simplifying is difficult and requires genius; simplicism is based on 
ignorance and or simplistic representations of complex issues. Populist solutions to complex issues are 
examples of simplistic responses.  
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that the market will decide in what forms to transmit wealth by the requirement 
that all kinds of wealth bear a comparable rate of return…. In a properly 
functioning market economy, resources will be exploited at such a pace that 
their rate of relative price appreciation is competitive with rates of return on 
other kinds of capital. … Natural resources should grow in relative scarcity 
- otherwise they are an inefficient way for society to hold and transmit 
wealth compared to productive physical and human capital. Price 
appreciation protects resources from premature exploitation. (Nordhaus 







In the current situation in economics, occurrences of mushy thinking take a 
different form, being disguised by the apparent crispness of mathematics, and 
rendered invisible to their perpetrators by their own frequent inability to 
interpret their results in real-world terms. The requirement that economic 
modelling should have a meaning in real-world terms is, at the moment, given 
scant attention in the dominant academic arm of the field. p147 






… depending on which perspective is used: an economic or an ecological one. 
The choice of systems boundaries is different in time and scale, the choice of 
variables is partially different and the emphasis on various elements differs. 
This holds true not the least with regard to the role of information in the 




                                                
62 "If productive labor once constituted the 'reality' of the economy, then, as one pundit put it, in the 
present moment, 'it's no longer the real economy driving the financial markets, but the financial markets 
driving the real economy'" … To explain the implications of this reversal, we need to consider what has 
happened to risk” POOVEY, M. (2001) For everything else, there's ... Social Research, 68. P413. 




























                                                
63 ʻEpistemology is a philosophical inquiry into the nature of knowledge, what justifies a belief, and 
what we mean when we say that a claim is true. ... As a self-conscious area of inquiry and as a 
coherent, developing conversation, it is usually dated from Rene Descartesʼ Meditations.... The 
twentieth century linguistic turn, which translated traditional philosophical problems into questions 
about language, had a significant impact on epistemology .... Alternative to the focus on language was 
a focus on psychology and the scientific study of cognition.... the naturalised approach to 


























                                                
epistemology.ʼ ALCOFF, L. (1998) Epistemology : the big questions, Malden, MA, Blackwell 
Publishers. P viii 
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Chapter 7: The tragedy of economism: the implications of epistemic 



















…a quest for public policy in which applied micro-economics is deployed as 
the only way to impose “rationality” on an otherwise incoherent and quite un-
trustworthy political process. …This is not merely a clash of worldviews. It is a 
clash of contending truth claims about how to figure out what is to be done in 
the public sphere—it is confrontation between prescriptive consequentialism 
and reasoned public debate over how to get to the future. p677 
Wolfe (Wolff and Haubrich, 2006) describes economism as 
.. the charge that a theorist or policy maker has overestimated the significance 
of the economic realm. p750 
Economism is a worldview that Bourdieu (Bourdieu, 2005) describes as a type of  
…economic common sense, linked...to the social and cognitive structures of a 
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particular social order’ that is formalised and rationalised to provide 




… implies that there is a legal dimension beyond man-made law, a more 







… the economic system is nested in a higher ranked system, 'nature'. The 
economic system extracts from nature low entropy matter-energy and 
converts it into high entropy matter-energy waste. Since the economic system 






                                                
64 They ascribe to the belief that “... the economic approach provides a framework applicable to all 
human behaviour – to all types of decisions and to persons from all walks of life.” BOURDIEU, P. 
(2005) The social structures of the economy, Cambridge, UK ; Malden, MA, Polity. P209, cited by 
BECKER, G. S. (1981) A treatise on the family, Cambridge, Mass., Harvard University Press. pix 
65 Tievainen defines universalisation as: “... presenting one's knowledge as constantly true and valid 
within a 'universe'. Neutralization means presenting one's knowledge as somehow above power 
struggles” TEIVAINEN, T. (2002) Enter economism, exit politics : experts, economic policy and the 
damage to democracy, London, Zed. P12. “With the doctrine of economic neutrality, I refer to a 
discourse according to which economic issues are somehow apolitical, beyond political power 
struggles...” TEIVAINEN, T. (2002) Enter economism, exit politics : experts, economic policy and the 
damage to democracy, London, Zed. P1. Bordieu has a similar concept: ʻImperialising of the universalʼ, 
meaning 'universalizing a society's own particularity by establishing it implicitly as the universal model' 
BOURDIEU, P. (2005) The social structures of the economy, Cambridge, UK ; Malden, MA, Polity. 
p225. 
66 “…Hobbes pioneered modern Natural Law theory… by assuming not that human beings are 
sociable by nature, but that they are selfish, isolated individuals, and need protection from each 
other...Hobbes substituted a more restrictive sense of reason as calculation, the exercise of deductive 
logic, based on his beloved geometry and arithmetic. If an argument does not begin from generally 
agreed naming of things and proceed along the lines of ʻReckoning (that is, Adding and Subtracting)ʼ 
towards ʻcertaintyʼ which will be unanimously approved, then it cannot be called rational.” WHITE, R. S. 
(1996) Natural Law in English Renaissance literature, New York, Cambridge University Press. Pp244-
245 
































Economy is a social and historical construction. One way to look at the 
construction of the economic sphere is to see it as an ideological concealment 





...a ‘deductivist epistemology’ (that equates rigour with mathematical 
formalization and derives ‘laws’ from a set of fundamental axioms that are 
claimed to be rigorous but ‘silent on the real functions of the economy’), an 
‘intellectualist philosophy’ (that conceives of agents as pure consciousness 
without history), and ‘atomistic and discontinuist’ (‘that provides the basis for 








                                                
67 BOETTKE, P. J., COYNE, C. J. & LEESON, P. T. High Priests and Lowly Philosophers: The Battle 
for the Soul of Economics. Department of Economics, George Mason University, Viginia, USA, 
HEYNE, P. (1993) Reaching for heaven on earth: The theological meaning of economics, By Robert H. 
Nelson. Journal of Economic Literature, XXXl, 231-232, HENDERSON, W. (1994) Economics as 
literature, London ; New York, Routledge. 
























                                                
68 “Much of epistemology is about how beliefs should be formed and maintained. It is about “rational 
doxastic dynamics”. Beliefs that are formed or maintained in the right way are said to be justified. This 
is the “procedural” notion of epistemic justification ... It is to be contrasted with the notions of epistemic 
justification that are constructed for the sake of analyzing “S knows that P”.... Procedural epistemic 
justification is closely connected to rationality. We can distinguish, at least loosely, between epistemic 
cognition, which is cognition about what to believe, and practical cognition, which is cognition about 
what to do. Epistemic rationality pertains to epistemic cognition, and practical rationality pertains to 
practical cognition. Rationality pertains to “things the cognizer does” — acts, and in the case of 
epistemic rationality, cognitive acts. In particular, epistemic rationality pertains to “believings”. 
Epistemic justification pertains instead to beliefs — the products of acts of believing. But there seems 
to be a tight connection. As a first approximation we might say that a belief is justified iff it is rational for 
the cognizer to believe it. Similarly, practical cognition issues in decisions, and we can say that a 
decision is justified iff it is the product of rational practical cognition.” POLLOCK, J. L. (2004) 
Irrationality and Cognition. Inland Northwest Philosophy Conference on Knowledge and Skepticism. 
Moscow, ID and Pullman, WA. p3 




















                                                
69 “... the objects of epistemic evaluation are cognitive processes, structures and mechanisms..... 
Social epistemology is concerned with the truth-getting impact of different patterns and arrangements 
of social intercourse.” GOLDMAN, A. I. (1986) Epistemology and cognition, Cambridge, Mass., Harvard 
U.P. p5 
70 “Our attitudes are not something that we consciously superimpose upon our everyday activities. On 
the contrary, taken-for-granted assumptions shape the way that we view the world, and implicitly guide 
our decision-making on environmental matters.” LEMAN-STEFANOVIC, I. (2000) Safeguarding our 
common future : rethinking sustainable development, Albany, N.Y., State University of New York 
Press. p12 
71 "A very important feature of the human cognitive architecture, and probably an essential feature of 
any cognitive architecture able to function efficiently in a complex and rapidly changing environment, is 
that beliefs and decisions need not be the product of explicit reasoning." POLLOCK, J. L. (2008) 
Epistemology, Rationality, and Cognition. IN STEUP, M. (Ed.) A Companion to Epistemology. 2nd 
Edition ed., Blackwells. 
72 "The term cultural trance refers to a situation in which the members of the community fail to 
recognize that the stories that comprise the cultural story field of their community are theories and 
therefore are subject to continuous testing and change. The person who has developed the capacity to 
step back and recognize the cultural story field as a collection of shared stories subject to choice lives 
in a state of cultural awareness. The person who has not yet developed this capacity lives in a cultural 
trance, which limits their creative expression and leaves them subject to manipulation by advertisers 
and propagandists. One of the most critical steps in the individual journey to a mature consciousness is 
the awakening of a cultural consciousness, i.e., a consciousness or awareness of culture as a human 
construct subject to choice." KORTEN, D. (2009) Cultural Trance. NP 














…  are indifferent to the history of their discipline and relatively uninterested in 












                                                
73 For example, there is an interesting description in Riskin RISKIN, J. (2002) Science in the age of 
sensibility : the sentimental empiricists of the French enlightenment, Chicago, University of Chicago 
Press. of the debate about ʻbeing systematicʼ in 18th century, pre-revolutionary France. Designating 
someone as ʻbeing systematicʼ was an insult, because systematisation implied the arrogant intent of 
dominating nature. It is interesting that although Adam Smith acknowledges an influence from French 
economic thought, the Scots aligned their epistemic framework with the existence of an abstract 
system underpinning economic reality. The French perspective was aligned with physiocracy, which 
seems to have been another casualty of the revolution. 





… somewhat misleading. If enough people act as if something called an 
economic sphere with an autonomous and natural logic exists, the sphere 













While mathematical formalism can lend an aura of quantification - and hence 
of a superior(?) (sic) 'rationality' - to the evaluation procedure, these are 








                                                
74 This is particularly true in economics: The list of advances that the mathematization of economic 
theory helped or permitted is already long; and in one aspect it may appear lengthy. …In the past two 
decades, economic theory has been carried away further by a seemingly irresistible current that can be 
explained only partly by the intellectual successes of its mathematization. Essential to an attempt at a 
fuller explanation are the values imprinted on an economist by his study of mathematics. DEBREU, G. 
(1991) The Mathematization of Economic Theory. American Economic Review, 81, 1-7. p5 













A central organising principle in economics is that there is something 
identifiable and separate called the economy. Coincident with this perception 
is the related idea that there is something else called politics. That these 
demarcations happen to mirror the disciplinary turf of modern universities is 
not unrelated to the bifurcated notion of the modern democratic nation–
state.… But in the early years of the 20th century, when economics came to 
be defined more by its method (rational choice under cover of methodological 
individualism) than by its subject of inquiry (the economy), there emerged a 
felt need to differentiate the alleged “science” of economics from the mere “art” 
of governance and politics. Economics came to be about axiomatic models of 
rational choice, while government and politics remained concerned with 
interest groups, logrolling, power, and contested visions about the purposes of 
































Table 7.1: Comparison of economistic, doxastic and sustainability perspectives 
Legitimacy Neutral, universal Belief, Conjectural Pluralistic Values 
Competition  Brings efficiency Competition is one 
motivator; cooperation 
is at least as significant 
Motivations are complex 
and contextually dependent 
(culture, time and space) 
Scarcity The economic challenge 




perception of the 
bounties of the planet 
Sequencing options and 
activities is more 




The way self interest 
leads to optimal 
outcomes in the market 
via the workings of the 
invisible hand 
Sustainability issues 
arise as unintended 
consequences of 
modernism; 
Markets are significant but 
have limited applicability in 





Condition of stability 
occurring when planned 
savings equals planned 
investment; everyone is 
doing as they intend 




Not an appropriate concept 
of managing conditions 




The consumer is in 
command of their 
economic actions; 
consumers have fixed 
tastes and preferences 
that are independent of 
socio-cultural influences. 
Humans are motivated 
by considerations other 
than consuming; tastes 
and preferences are 
influenced by socio-
cultural aspects 
Citizenry is the basic socio-
cultural role; consuming is 
one aspect of social living 
Nature Nature is a free good, 
external to economic 
considerations; can be 
represented in economic 
analysis by natural capital 
and valued according to 
the services provided by 
ecosystem function 
Regarding nature as an 
externality is a legacy of 
19th century 
perspectives on the 
limitless capacities of 
life systems on earth 
and frontier 
perspectives that more 
resources exist 
undiscovered 
elsewhere on the 
planet. 
Economic aspects are a 
subset of social, cultural 
and environmental 
domains. Ecosystem health 
and ecological integrity are 





A result of market failure; 
ergo, extend the market, 
ascribe prices and 
institute user-pays 
systems 
Symptoms of wasteful, 
inefficient exploitative 
management. A legacy 
of lack of respect. 
Unintended consequences 
of modernism and 
economic expansionism 
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Productivity Ratio of output to inputs A limited interpretation 
of the results of human 
activity reflecting; a 
19th century notion of 
ʻworkʼ and economic 
activity that is lacking 
as intangible goods and 
services increase in 
economic significance. 
One of a suite of activities 
that may create wealth.  
Has little substantive 
meaning in a post-industrial 
society. Needs to be 
expanded conceptually to 
distinguish between 
productive activities and 
wealth derived by 
ʻharvesting the synergyʼ 
through organizational 
activities. 
Discount rate The rate at which 
consumers/investors 
prefer present to future 
consumption/returns 
A dominant belief in 
policy viability 
assessments that the 
future is less significant 
than the present; a 
culturally embedded 




Intergenerational equity is a 
key sustainability principle; 
a discount rate of zero is 
equitable; a negative 
discount rate will help delay 
exploitation of resources 




Options foregone from a 
particular choice or action 
Static, binary 
interpretation of options 
and possibilities. 
Options may be assessed 
in a sequential format 
Pareto 
Optimum 
Social welfare improves 
only if no one is worse 
off; economic policy 
should not try to change 
social hierarchy 
Social welfare is 
relational; all social 
change affects 
someoneʼs perceptions 
of their own condition 
Social welfare may improve 
with greater stability arising 
from more equal 
distribution and social 
justice 
Market Optimum mode of 
allocating resources 
One mode of allocating 
resources 
Market efficiency depends 
on income distribution and 
how money supply is 
created, by whom, under 
what authority, and how it 
is distributed 
Poverty Lack of employment or 
opportunity, and/or 
laziness and lack of skill 
Social injustice with 
many aspects 
Overcoming poverty is a 
key policy goal. Intra 
generational equity is a key 
sustainability principle: 




Possibly irrelevant as 
there may be substitutes, 
or cost of preservation 
too high 




Ecological integrity is a key 
sustainability principle: all 
species have a role and 
right to exist 
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The symptoms of unsustainability reflect a deeper-lying problem: these 
persistent problems are deeply rooted in our societal structures and 
institutions, and are closely interwoven with manifold societal processes, so 
that they cannot be solved in isolation. p6 
Schön and Reid (Schön and Rein, 1994) explain that cultural naturalisation 
reinforces the obvious, the conventional taken‐for‐granted perspectives:  
... in such a way as to make [the solution] seem graceful, compelling, even 
obvious.... This sense of obviousness of what is wrong and what needs fixing 








A dominant scientific/economic discourse has played a significant role in 
‘creating’ the environmental problems we face, and, therefore relying on this 
same discourse and its ways of thinking to define and initiate sustainable 
practices may be itself a dubious and ‘unsustainable’ practice… the process of 
resolving certain problems may be disabled because the resolution process is 
contaminated by the same ‘level of thinking’ endemic in the problem itself... 
p390. 
Poovey (Poovey, 2004) provides a contextual perspective: 
…we must remember that the evidence we observe is rendered evidential by 
the theoretical paradigms that inform observation. The recursive structure that 
links evidence to theory is something we have learned to acknowledge, but 
too few critical theorists pay more than lip service to the problems that follow 




What is going on is a revision of what the sociologists call 'problematization' or 
'methodologizing': how problems are defined and decided and by whom. 
Traditionally, problems would have been defined by scientists and academics 
with a particular disciplinary or methodological view of the problem... Over 
time problems are becoming larger, more complex and inclusive of many 
disciplines and hence 'ways of knowing'. New sources of information are being 
brought to the table. p246 
Andersen, Parker and Chen (Andersen et al., 2006) call for a scientific cognitive 
revolution. Tiles (Tiles, 1984) explains revolutionary changes in scientific thought as: 
… changes which involve the questioning and demotion of truths previously 
taken to be intuitively self-evident and beyond question, whether these are 
observational or highly abstract. Institutions must be changed; the rational 
subject must change the forms of his thought and thus the way in which he 
'sees' the world as his intellectual view of the basic structure of reality 





The problem is not one of ‘defining’ or re-defining’ the notion of rationality 
itself, but rather one of charting the mental routes that naturally lead to certain 
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intuitive beliefs, judgments, and preferences, and then assessing the relative 






… those changes in science that (1) involve taxonomic changes, (2) are 
precipitated by disappointment with existing practices, and (3) cannot be 
resolved by appealing to shared standards. p61 
















Transdisciplinary notions aim to ‘unmake’ conventional ideas, conceptions and 
mindsets about sustainability. In practice this enables discussions of 
sustainability to be shaped by theories in fields other than the traditional 

























The first meaning of reflexivity refers to how modernity deals with its own 
implications and side effects, the mechanism by which modern societies grow 
in cycles of producing problems and solutions to these problems that produce 
new problems. The reality of modern society is thus a result of self-
confrontation. This can be called first-order reflexivity. ...The second meaning 
of reflexive modernisation refers to the cognitive reconstruction of this cycle in 
which problem solving through instrumental rationality generates new 
problems. The impacts of technology, scientific knowledge production and the 
legitimacy and effectiveness of democracy are examples of problem areas 
where such reflection has brought up critical reassessments of rational 
problem-solving methods and led to the development of alternative methods 
and processes of problem handling that are more open, experimental and 
learning oriented. p6 
Reflexivity is increasingly recognised as a tool for sustainability policy makers. 
Tàbara and Pahl‐Wostl (Tàbara and Pahl‐Wostl, 2007) explain that it facilitates 
Gary Burke         Making Viability Sustainable 
 150 
… recognizing the diversity and complexity of the different types of mental 
models and cultural frames that influence problem definition and decision 
making… [providing] critical mutual reflection and the awareness and 
modification of assumptions and cultural frameworks that are taken for granted 
…[and] reflect on assumptions about the dynamics and cause-and-effect 






















                                                
75 ʻFor example, reality in qualitative research is understood to be a social construct. Hence much 
depends upon perspective, and this will be multiple as in [sustainable development]. An understanding 
(analytical) approach (as distinct from descriptive) is indispensable in such research, and case studies 
are central.ʼ BELL, S. & MORSE, S. (2003) Measuring sustainability : learning by doing, London ; 
Sterling, VA, Earthscan Publications Ltd. P32 
76 “Without self-reflexive theory, such as that which is promoted through a transdisciplinary emphasis, 
the environmental discourse becomes fixated on promoting various instrumentally rational 
sustainability narratives which jockey for dominance of the discourse.” MEPPEM, T. & BOURKE, S. 
(1999) Different ways of knowing: a communicative turn toward sustainability. Ecological Economics, 
30, 389-404. P401 






.. policy controversies are frame conflicts that may be pragmatically resolved 
by reframing, and that such frame reflection is central to design rationality--the 
kind of limited reason that is feasible and appropriate in policy making. (Schön 









… how problems are conceptualised will largely define the solutions sought. 
…The institutional structures of this discourse will reflect the prevailing power 
relationships and this will determine the acceptability of various arguments in 
the developmental debate... p48 
Schön and Reid (Schön and Rein, 1994) explain that a  
… frame encases the structures of belief, perception and appreciation which 
underlie policy positions. p27 
Andersen, Parker and Chen (Andersen et al., 2006) say that  
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The set of potential issues you are ready to consider as "interesting" and/or 
"valid" provides a sort of window for what type of thinking is considered to be 
possible. Related to such an "interest-space" is normally some sort of mental 
map regarding relationships in general and a sense of where the key points 
are. This window directs attention and it leaves things outside the illuminated 









… a transformation of the unsustainability problem into a sustainability 
challenge. The sustainability vision is not meant to be a blueprint with a high 
predictive value, but rather an evolutionary vision with evolving long-term 
targets, and multiple pathways (scenarios, including policy options) onto these 
sustainability targets. The process of envisioning is therefore at least as 
important as the vision itself…. The potentially mobilizing capacity that the 









                                                
77 “... It is 'grounded' because it includes a role for criteria of self-consistency, societal robustness and 
analytic or empirical quality. It is 'perspectivist' because it acknowledges that the latitude for divergent 
framings of such 'consistency', 'robustness' or 'quality' in knowledge extends beyond the monocentric 
approximations of fallibilism. In other words, under grounded perspectivism, it is acknowledged (with 
fallibilism) to be possible to discriminate between different representations of 'the science' on the basis 
of their plausibility or self consistency under any particular set of framing conditions.” STIRLING, A. 
(2006) Precaution, foresight and sustainability: reflection and reflexivity in the governance of science 
and technology. IN VOSS, J.-P., BAUKNECHT, D. & KEMP, R. (Eds.) Reflexive governance for 
sustainable development. Cheltenham, Edward Elgar. P248 
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…to focus on systems change, which cannot be brought about by 
technological innovations alone but which requires mutually reinforcing 
institutional and socio-cultural transformations... A system change may require 
not only new insights into the policy options that are available but also 
changes in the norms, values, goals, and operating procedures that govern 
















...[institutions are] merely regular behaviour patterns sustained by mutual 
expectations and should not be anthropomorphised into something other than 
this process for shared understanding and behaviour of participants. p57 















 [The symptoms of unsustainability] are complex because they have multiple 
causalities, cover multiple fields, whereas ready-made solutions are absent. 
The persistence of these problems is the result of system failures that have 











…These are also habitats in the sense of being the places of life, invested with 
social and community significance, or meanings. So valuation for sustainability 
cannot be separated from the idea of actions whose effect is to sustain this or 
that form of life, way of life, in the cultural as well as ecological-economic 
sense. p33 













































… profound flaws in our societal systems that cannot be corrected by the 
market or by external market interventions.... These system failures are 
profound barriers that prevent systems from functioning in an optimal manner. 
System failures operate at different levels and may differ by nature: 
institutional system failures (dominance of institutions that block innovation), 
economic system failures (insufficient market development or investment 
capital), social system failures (worn-in behaviour and habits that hamper 
change in behaviour), or ecological system failures (dominance of species or 











Our species is the only one capable of inventing its future and of transforming 
its environment according to its will tempered, it is hoped, by a sense of 
realism and the principle of responsibility. p29 











... Epistemology and science are changing also; what we know, how we know 






























The social and cultural diversity of human existence past and present is also 
undeniable, and stands in striking contrast to the relative constancy and 
uniformity of our biological constitution. … In particular, they ought not be 
taken to imply that the only terms in which the nature of human reality 
generally can be both meaningfully and validly articulated are those which 
pertain to our physiology or functional biological characteristics….we have 
become what we now are through a long history of social and cultural 
developments, which further cannot be assumed to be at an end; and that 
therefore humanity can be supposed to have no fixed and immutable nature… 
p168 





















…that our focus is on the human experience of connection to places, 
communities and organisations. Under a more mechanistic or abstract 
ontology, humans see the world in terms of its components and their simple 





...‘truth claims’ are seen to be questionable, or at least negotiable, when they 
are seen alongside other contesting narratives which posit (with equal vigour) 












• Classes that represent concepts (either physical/specific or 
abstract/conceptual) 
• Relations that represent association between concepts.  
                                                
78 Slife SLIFE, B. D. (2004) Taking Practice Seriously: Toward a Relational Ontology. Journal of 
Theoretical and Philosophical Psychology, 24, 157-178. describes ʻrelational ontologyʼ as a perception 
of the relation between ʻparticular lived experienceʼ, as ʻa nexus of the experienceʼs relation to the 
whole….” P158 
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• Attributes (also called properties, slots...) to describe the features of the 
concepts. 
• Formal axioms to model sentences that are always true.  
• Functions [that] are special case of relations (See Table 10.2) 
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Cognitive studies have found that rather than treating all features as 
structurally equivalent we typically recognize certain hierarchical relations 
between features during categorization: that is, we know that some features 
are instances of others. … subjects do not represent the category by a group 
of features with a flat structure. Instead, they represent it with more abstract 
attributes that take other features as values. Because they are more abstract, 

















                                                
79 Differentiation and integration are two key aspects of calculus of turning points in mathematics. They 
parallel the key processes of conceptual change. 
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Properly structured taxonomies help bring substantial order to elements of a 
model, are particularly useful in presenting limited views of a model for human 
interpretation, and play a critical role in reuse and integration tasks. Improperly 
structured taxonomies have the opposite effect, making models confusing and 























The concepts of sustainability, transdisciplinary and methodological pluralism 
invent and define each other, and are reflected within each other. These 
concepts cannot be understood independently of each other. Each concept is 





























These processes include establishing the roles of leaders and networks, 
managing systems of knowledge, building trust and social capital, and making 
sense of information, as well as determining the extent to which boundary and 
bridging organisations are able to collaborate to incorporate their particular 









… but also the "lessons" may ignore the institutional and cultural preconditions 
to successful adjustments, neglect the value of continued variation as a 
laboratory for future learning, ignore interactive effects, and lack consideration 
of differences between the subjects of the empirical experience and those to 






… is a highly subjective issue: it varies from observer to observer, and is 
directly connected to cognition; and observation of the world is always filtered 




… finding practical ways to articulate complex forms of integrated 
'transdisciplinary' appraisal with deeper and more inclusive forms of 
stakeholder engagement and citizen deliberation this time in strategy 
implementation. p258 
























Table 8.1: Learning and the hierarchy of sustainability issues 
Sustainability learning  Social learning  Policy learning 
Issues as they manifest in 
the layers of sustainability 









approaches to issues 
Involvement Governance, participation, 
engagement 
Awareness of the issues Micro to macro; local to 
global; interconnectedness 
Pluralism, framing 
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Facing complex and uncertain management situations, stakeholders have to 
learn about their natural and social environment and to change their 
















… increasing the capacity of agents to manage, in an integrative and organic 
way, the total social–ecological system of which they form a part. (Tàbara and 
Pahl-Wostl, 2007) NP 




Dealing with uncertainty involves not only finding solutions through the 
acquisition of knowledge, policy innovation, institutional redesign or other 
strategies. It requires a determination of "press ahead" with policymaking 
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despite uncertainty, to avoid the temptation to inertia, or an unfettered retreat 
























                                                
80 “Science, whether natural or social, is conducted by humans and is thus itself subject to human 
choice. Thus the treatment of values involves more than addressing the values of affected populations; 
it involves also consideration of the researcher's or proponent's values. .... the agencies and' experts 
who advised them chose what to study and what to ignore, what methods to use in their analysis and 
what criteria to apply in determining the validity of the data they gathered. In making these choices, we 
therefore inevitably make value judgments. …Yet excluding human agency from applied social science 
research is itself a powerful and constraining assertion of the researcher's own choice upon society.” 
BRADBURY, J. & RAYNER, S. (2002) Reconciling the irreconcilable. IN ABAZA, H. & BARANZINI, A. 
(Eds.) Implementing sustainable development : integrated assessment and participatory decision-
making processes. Cheltenham, UK ; Northampton, MA, E. Elgar, for and on behalf of UNEP. pp 26-27 























... feed social disputes about what is sustainable and what is not. These 
disputes, however, can only partially be resolved scientifically, but also need 












Just as scientific/economic ‘truth claims’ are constructed upon a ‘knowledge’ 
which is taken by its practitioners to be the appropriate basis for decision 
making, all other interest groups participating in the discourse also provide 
data and methods which tend to confirm their own ‘preferred’ interpretation or 
narrative. … the rhetoric of various stories, perspectives or narratives are 
viewed as ideological ‘forms of persuasion’. Analytical tools support and 
extend the rhetoric of a particular narrative, so that, surveys, models and 









Central to post-normal science is the need to assure the quality of the decision 
making process through managing the uncertainty and accommodating 
different perspectives and ways of knowing by engaging an extended peer 
group … the existence of a multiplicity of legitimate perspectives and the need 
to integrate/incorporate them in the decision making process is of particular 
importance … p248 
van de Kerkhof and Wieczorek (van de Kerkhof and Wieczorek, 2005) explains that 
engagement and social learning are intertwined: 
The concept of involvement starts from the observation that actors will be 
unlikely to change their understanding of a complex problem situation if they 
are merely provided with new ('factual') information. Understanding a problem 
requires not only factual and empirical knowledge but also insight into the 
normative aspects of the problem, which may partly be subconscious. 
Ignorance does not primarily follow from a lack of information on the 'facts' but 
from a lack of insight into the (conflicting) normative assumptions underlying 
the different viewpoints. p739 
Social learning requires discussions about the boundaries that are used to define 
who is to be involved in the process, the ways in which issues are debated and 





Doing so shifts attention from policy as a sort of production process, with 
semi-finished products and an ultimate end product, to a vision in which the 




















































                                                
81 “Broadened involvement in decision-making with a view of expanding support if not consensus can 
be seen as an institutional response to continuing normative uncertainty as well: a way of requiring 
dialogue as a standard part of policy discussion.” ARENTSEN, M. J., BRESSERS, H. T. A. & 
O'TOOLE, L. J. (2000) Institutional and policy responses to uncertainty in environmental policy: A 
comparison of Dutch and U.S. styles. Policy Studies Journal, 28. P601 















In these processes, stakeholders at different scales are connected in flexible 
networks that allow them to develop the capacity and trust they need to 
collaborate in a wide range of formal and informal relationships ranging from 
formal legal structures and contracts to informal, voluntary agreements. (Pahl-
Wostl et al., 2007) NP 




Within the broad search for sustainability and the means for implementing it ... 
[there is the emerging] realisation that what we understand of reality is 
intimately tied to the history of how we have used words in the past and hence 
our understandings in the past. p51 
Espinosa and Walker (Espinosa and Walker, 2011) explain that the  
…most basic mechanism for managing complexity is by making distinctions in 
































… certain things are inferable on the basis of other things without actually 
working through the argument. p9 
                                                
82 “The key for Pearce was to place economics at the core of ʻpractical environmentalismʼ in order to 
make a difference in the real world.” TURNER, K. The Blueprint Legacy – a review of Professor David 
Pearce's contribution to environmental economics policy. CSERGE Working Paper, PA. P1. 
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...no economic forces [are] acting in favour of sustainable development in the 
biosphere. Individually rational human incentives mitigate against 
sustainability.... Economic growth is assessed by the rate of growth of the 











                                                
83 “The nature of the choices inherent in the setting of ecological, social and economic sustainability 
goals cannot be expressed satisfactorily in such terms as 'optimal choice', nor can the pursuit of 
sustainability goals be guided by market-based valuations. The reasons for this are simple. Optimal 
choice requires, at some level or other, the application of a single principle for ordering, judging and 
ranking what is right and 'best'. But 'sustainability' in its general social-economic-ecological acceptance 
signals a requirement to accommodate a multiplicity of different ordering principles, and its realization 
will depend on cherishing the richness of living with and living in nature with its great variety of life 
forms.”O'CONNOR, M. (2002) Reframing environmental evaluation: reasoning about resource use and 





Environmental problems which have recently come to fuel the urgency of the 
sustainability debate, such as global warming or tropical deforestation, are 
often traced back to economic decisions made by actors who evaluate their 
own actions based on decision criteria from only one or two of these layers. In 
order to reach a general state of sustainability, all of these layers must be 


















                                                
the redistribution of sustainability. IN ABAZA, H. & BARANZINI, A. (Eds.) Implementing sustainable 
development : integrated assessment and participatory decision-making processes. Cheltenham, UK ; 
Northampton, MA, E. Elgar, for and on behalf of UNEP. P49 
84 “Societal development is not steered from a single point, but from the interaction of state actors and 
interest groups, producers and consumers, scientists and the media, just to name a few. To influence 
long-term societal change, it is necessary to coordinate the actions of various actors at different places 
along the lines of collective strategies.” VOSS, J.-P. & KEMP, R. (2006) Sustainability and reflexive 
governance: introduction. IN VOSS, J.-P., BAUKNECHT, D. & KEMP, R. (Eds.) Reflexive governance 
for sustainable development. Cheltenham, Edward Elgar. P16 































                                                
85 The terms natural assets, human capacity and social capacity are preferable to me because they 
convey the incommensurability of the descriptions.  























The Viable Systems Model (or VSM), developed by Stafford Beer, is one of a 
number of theories that takes its inspiration from the natural world. The 
approach is to look at the way natural systems work, try and understand the 
principles of operation and then to see if they have any use in the design of 
social systems and institutions. … A viable system is defined as being 
'capable of independent existence'. It remains in touch with, and adapts to, a 
continuously changing environment, while maintaining its identity. A viable 
system co-evolves with its environment: it adapts to it as this environment 
changes. It needs to be autonomous in order to be able to adapt quickly to 
changes in the local environment, but must also be able to keep a healthy 
relationship with the rest of the systems it contains and is contained within. All 
living systems are viable, while most machines are not: they don't repair 
themselves or run away when a room catches fire. p28 




















A biophysical and ecological approach to economics suggests that a first task 
of economic theory should be the development of the production foundations 
of economic activity. Neoclassical theory cannot provide these foundations. In 




The economy is always in the process of becoming, and it therefore follows 
that individual ends (and appropriate means) are themselves always 
becoming. The problem of addressing sustainability in a policy sense 
































































                                                
86 “Human life, without any question, is both a biological and a socio-cultural affair. The latter 
dimension of human life is undeniably grounded in and importantly conditioned by the former.” 
SCHACHT, R. (1990) Philosophical Anthropology: What, Why and How. Philosophy and 
Phenomenological Research, 50, 155-176. . P168 




Tools falling within the two categories can offer two legitimate perspectives for 
sustainability assessment and it would be not appropriate to exclude any of 






Environmental, socio-economic and cultural forms of sustainability mutually 
enforce each other in complex ways. There are no easy causal links to be 
identified, rather patterns of causally enabling settings. Often this takes the 
form of disrupting vicious circles. This web of interlinkages has to be 
recognized from both sides. The economy side has to encompass more 
strongly the absolute need for certain environmental functions and making 














                                                
87 A multidimensional approach to transition management developed by Loorbach et al. LOORBACH, 
D. (Undated) Governance and Transitions: A multi-level policy framework based on complex systems 
thinking. Conference on Human Dimensions of Global Environmental Change. Berlin. is discussed 
below. 



















… a system able to adapt and to thus maintain an independent existence as it 
co-evolves with a changing environment. A viable system is always embedded 
in and composed of other viable systems: one of the biological mechanisms 




































 (1) taking into account the main characteristics of complex systems such as 
irreversibility, interdependencies, time-delays and feedback phenomena;  
(2) tackling a deeper reflection about decision-making processes and relations 
between knowledge and action. (Froger and Zyla, 1998) p287 
The Viability Analysis framework is constructed in two stages. The first, as a 
condition existing within, and between, four nested layers in which issues occur: 





Figure 9.1: Nested Hierarchical Relationship of Sustainability Layers with Economics (adapted from 





… human societies are complex adaptive systems which are in turn 
embedded in more complex adaptive ecosystems… It becomes obvious that 
the interactions across scales become of primary importance. However, tools 
that focus on a single issue and are based on a steady-state viewpoint 
interpret changes in the system as incremental and disregard the interaction 
across scales … by making a distinction between ordinary and emergent 
complexity claim that emergent complex systems such as the ones mentioned 
earlier cannot in most cases be fully explained mechanistically and functionally 
as ordinarily complex systems because at least some of their elements 
possess individuality, a degree of intentionality, consciousness and morality 
amongst others. p248 
Sachs (Sachs, 1999) (p31) explains that effective policy becomes possible when 
sustainability criteria are met simultaneously in each ‘relevant dimension’88. 
                                                
88 Sachsʼ SACHS, I. (1999) Social Sustainability and Whole Development: Exploring the Dimensions of 
Sustainable Development. IN BECKER, E. & JAHN, T. (Eds.) Sustainability and the social sciences : a 
cross-disciplinary approach to integrating environmental considerations into theoretical reorientation. 
New York, Zed Books. four dimensions are ecological, economic, political and socio-cultural P32). The 
adding of political dimension and the grouping of social and cultural do not detract from the validity and 
relevance of the perspective in relation to Viability Analysis. I prefer to regard politics as a subset of 























                                                
social, cultural and economic domains. Such differences are acceptable if one takes a pluralist 
approach to sustainability: no one way is absolutely correct. 






Figure 9.3: The Viability Analysis interface dynamics, showing (first line from left) the two domains in 
isolation, the condition of abstract dominance, (second line from left) the condition of biophysical 
dominance, and the sustainability interface in which viability in each domain as well as the interface is 







Abstract beliefs and values exist and are important to individual living, but they 
are not ontologically fundamental. Ontologies imply or assume a basic ethical 








…. biophysical models are purely descriptive and as a result they cannot give 
comprehensive answers to normative issues such as sustainability. p253 
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In general, evolutionary systems do not relate to stability in a static sense as 
they are faced with moving equilibria and the dynamics of coevolutionary 
interactions which cannot be foreseen ex ante. Given this permanent process 
of unpredictable change any kind of optimising must be understood as local 
and myopic…. If optimality exists it will be temporary, because through 
evolution, selection and innovation, and environmental change, including 
coevolution, it is easily transformed into maladaptive traits... Under such 
                                                
89 Ponting PONTING, C. (1992) A green history of the world, London, Penguin. describes the demise 
of humans on Easter Island in terms of cultural practices that were adhered to in spite of the 
biophysical and social consequences: i.e. extinction. Such an outcome can easily follow from a culture 
that derives policy within self-referential, inherently non-sustainable paradigm. 
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conditions, diversity is a key element of long term stability and even survival. 





Typical insights include: “How actions and interventions and policies will affect 
outcomes in the short and long term; What actions or strategies really help, 
and which are just treating symptoms; Unanticipated side effects of actions; 
What new choices are possible Support for goal-setting; discovering effective 
goals; Highlighting assumptions that underlie actions in the system; How the 









Now there is a demand for integration, systems thinking and transdisciplinary 
science, which requires cross- and interdisciplinary discussion, fusion, 
agreement and innovation. …. Some scientists with a strongly reductionist and 

















… through the attempted quantification of environmental damages and of 
economy-environment trade-offs through time with 'discounting'. Yet this 
practice does not reconcile future interests with the present; it simply 
discounts future values. Conversely, the less the future is discounted, the 
more weighty in the cost-benefit scales become the imponderables of 
uncertainties about longer-term change. Given the distributional conflicts 
between present and future, and the ethical and culturally based 
disagreements between existing interested parties, the cost-benefit 
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… incorporates insights from a plethora of academic disciplines including the 









The biosphere itself is made of components which operate on very different 
scales of geographic scope and time. Add to that the complex nature of 
human societies with all their various layers, whether social, economic, ethical, 
technological or biological, and it is easy to understand why the general notion 
of sustainability has been difficult to operationalise. Each layer of human 
existence takes on its own dimensions of time and spatial impact, and 
decisions made with respect to one layer may have unpredictable 
consequences for others. p20 



















































...it is maldistribution and not scarcity that lies at the root of the [economic] 
problem. Under-consumption and overconsumption, underdevelopment and 






























Systems thinkers write of ‘emergent or nonreducible properties’; that is, the 
characteristics of the system are not predictable from a knowledge of its 
constituent parts, and thus a solution cannot be identified and guaranteed 
through disaggregation. Ecosystems possess spontaneous or rejuvenative 
tendencies manifested in homeostasis, adaptiveness, and succession that 
ensure that the quality and scope of problems will not remain static. These 
attributes allow ecosystems to cope with problems without human intervention 
until challenges overwhelm their capacity to repair themselves and adapt. 
Therefore, policy solutions must take into account the capacity of natural and 
human systems in combination to cope with human induced problems. 










                                                
90 The CPU in a computer exists because everything cannot be done at once. The CPU does not 
ʻcontrolʼ what is to be done, because that is decided by the operator. The CPU does not do economic 
analysis of what is to be done, it merely facilitates an ordered sequence for tasks – according to the 
limits/capacity of the CPU – that are derived from the programmed instructions that frame the 
computerʼs functioning. 


















To Rutherford, [qualitative] meant ‘vague generalities’. To today’s 
mathematicians, however, [qualitative] means ‘features that are conceptually 



































There is not one unique subdivision of the world into entities… the world may 
be perceived as consisting of different entities dependent upon which features 





                                                
91 “Following the corroborated standard run scenario, the issue of resource constraints is a greater 
problem than climate change, though the latter has received more attention in scientific and public 
debates.” TURNER, G. M. (2012) On the Cusp of Global Collapse? Updated Comparison of "The 
Limits to Growth" with Historical Data. GAIA, 21, 116-124. P123 

























                                                
92 “In a pioneering study published in 1976, a team of Latin American scientists led by Amilcar Herrera 
demonstrated that in an egalitarian set-up the satisfaction of all basic needs in developing countries 
would require a GNP per capita three to five times lower than the one required if current income 
structures were maintained (Fundacion Bariloche, 1976). This goal could be achieved with moderate 
rates of growth on the condition of reducing non-essential consumption. In Latin America no more than 
thirty years would be needed. Another important conclusion of the study was that under prevailing 
conditions in most developing countries, increased foreign aid would have little or no effect on the living 
conditions of the majority of the population.” SACHS, I. (1999) Social Sustainability and Whole 
Development: Exploring the Dimensions of Sustainable Development. IN BECKER, E. & JAHN, T. 
(Eds.) Sustainability and the social sciences : a cross-disciplinary approach to integrating 
environmental considerations into theoretical reorientation. New York, Zed Books. P31 
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The most detailed account of an oeconomy during the mid 18th century was 
the Linnaean oeconomy of nature, which encompassed human production, the 
web that joins humans and plants, the earth’s surface (including fossils), and 









… occasionally situations occur in which it becomes clear that something is 
wrong with the structure that our concepts give the world – that objects do not 



































… but this information cannot always be brought meaningfully into a single 
unit of measure, and even where a common unit is possible (e.g., energy flow 
units) this may not enable choice-informing judgments between alternatives. 















…[in] 2008 a US Senate Committee discussed the GDP’s failure to measure 
environmental damage, poverty, income inequality, health and the quality of 
life, as well as the danger of using the GDP to express national wellbeing. 
(Gleeson-White, 2011) p246 
The French President Nicolas Sarkozy stated that:  
…the global economic crisis and fluctuating commodity prices of recent years 
have laid bare both the deficiencies of our accounting structures and our 
























First, they should go beyond the reductive, aggregative, specialist analysis 
and extend to more qualitative, heuristic processes of social learning. Second, 
these procedures should be conducted in a more open, inclusive and 
accessible fashion, providing for engagement of a wider range of disciplines, a 
greater variety of institutions, a more diverse body of stakeholders and the 















Bookkeeping has had a massive and pervasive influence on the way we 
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think… In the past seven centuries bookkeeping has done more to shape the 
perceptions of more bright minds than any single innovation in philosophy or 
science. While few people pondered the words of René Descartes and 
Immanuel Kant, millions of others of yeasty and industrious inclination wrote 
entries in neat books and then rationalized the world to fit their books. p219-
220 
Miller (Miller, 1994) describes accountancy as  
…a practical rationality governed by a strategic ambition, rather than … a 
cohesive and more or less coherent body of knowledge. … If accountancy is 
viewed as a techne, as an assemblage of devices and mechanisms that draws 
from such diverse sites as engineering and economics, then we can begin to 
appreciate the changing types of entities it seeks to bring into existence and to 
operate on, and the differing ways in which it seeks to act on the actions of 
others. We can begin to outline the particular form of objectivity that is proper 
to accountancy, and the different elements out of which it is fabricated. We 
can, that is to say, begin to explore the different ways in which accounting 






Even accounting’s most fundamental concepts and practices, such as income 
measurement and asset valuation, are based on uncertainties. Accountants 
still cannot agree on how to define income, the measurement of which 
remains one of the intractable problems in financial accounting theory and 







                                                
93 For instance, Gleeson-White GLEESON-WHITE, J. (2011) Double Entry: How the merchants of 
Venice shaped the modern world – and how their invention could make or break the planet, Sydney, 
Allen & Unwin. writes: “Nor is the crucial measurement of costs an objective process: costs are highly 
contestable figures and may result as much from the collusion or rivalries of firms as from any other 
actuality. Accrual (or corporate) accounting – the need to allocate revenues and expenses between 
accounting periods and to value assets and liabilities at the end of an accounting period – raises 
problems which have never been solved and are probably incapable of solution. GLEESON-WHITE, J. 
(2011) Double Entry: How the merchants of Venice shaped the modern world – and how their invention 
could make or break the planet, Sydney, Allen & Unwin. p219 








..the time is ripe for our measurement system to shift emphasis from 
measuring economic production to measuring people’s wellbeing. And 
measures of wellbeing should be put in a context of sustainability. p12 






































… to solve specific practical problems. These 'principles' are generally no 
more than rationalizations of current practices. ... The purpose in developing a 
theory of accounting is to establish standards for judging the acceptability of 
accounting methods. Procedures that meet the standards should be 











The need for dialogic and participatory 'accountings' has been recognized for 
at least twenty years in the accounting discipline and has a lengthy pedigree in 
many other disciplines. The shortcomings of monologic, technical approaches 

















… includes a multitude of techniques for calculating costs, identifying 
deviations from standards, producing budgets and comparing these with the 
results actually attained, computing rates of return achieved on investments as 
well as discounted rates of return projected for the future, arriving at transfer 






















                                                
94 There are aspects of the SNA that are imputed in the construction of the official accounts. However, 
by and large, they are attempts to provide monetary values of intangible goods, such as ʻgoodwillʼ, etc. 
Such imputed values do not effect the argument being made here. “Almost 15 percent of GDP 



























                                                
($1,559.4 billion of $10,480.8 billion in 2002) is imputed… The most quantitatively significant imputation 
is that for the rental value of owner-occupied housing. That this imputation is based on assumptions 
that are approximately as crude as those for, say, valuing the time spent cleaning a house at the price 
a clean- ing service would charge, suggests that the delineation between included and excluded 
activities is not purely the by-product of practical considerations. One reason for making an imputation 
for the value of owner-occupied housing is to ensure that the accounts are invariant to trends in home 
ownership (which has increased significantly in the past half- century).” ABRAHAM, K. G. & MACKIE, 
C. (2006) A Framework for Nonmarket Accounting. National Bureau of Economic Research, A New 
Architecture for the U.S. National Accounts, 161-193. p167 























                                                
95 “ … The US Commerce Department refused to calculate these estimates and … Kuznets broke his 
association with the department in the late 1940s” GLEESON-WHITE, J. (2011) Double Entry: How the 
merchants of Venice shaped the modern world – and how their invention could make or break the 
planet, Sydney, Allen & Unwin. P192.  
96 Hecht HECHT, J. E. E. (2012) National Environmental Accounting: Bridging the Gap between 
Ecology and Economy, Hoboken, RFF Press. provides a full and excellent and comprehensive 
explanation of contemporary accounting issues between environment and economy. Some of her 
critiques are included in the above list. 
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… who decides the information categories and the criteria for comparison and 
choice? Arbitrations over survival, expansion and disappearance of different 
forms of life, economies, ethical and aesthetic sensibilities are ‘‘matters of life 










Australia records the value only of environmental assets that fall within an 
‘asset boundary’ which includes only those natural assets which have an 
identifiable owner who can ‘derive an economic benefit from the use of that 
                                                
97 The issues involved in imputing prices using contingent valuation and surrogate pricing 
methodologies are discussed above. 
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asset’. Within the asset boundary are subsoil assets (or mineral deposits), 
land, forests, water and fish stocks in open seas under the control of an 
economic agent (which is often the government). But it does not include the 
atmosphere or ecosystems that do not have an identifiable owner who 






For example, researchers studying the topic of economic growth have long 
had to supplement data from the national accounts with external estimates of 
the contributions of research and development, investments in human capital, 
and the services of the natural environment… (Abraham and Mackie, 2006) 
p16 
As Gleeson‐White (Gleeson‐White, 2011) continues, even the ABS acknowledges: 
“This is not to suggest that these assets are of no value. On the contrary, 
many of them are essential to life itself. …” p236 












[GNP] is a poor sustainability indicator since it does not fully account for the 
costs related to degradation of all capital forms. This is especially troublesome 
                                                
98 Once brought to mind, the similarities between this conceptualization of reality as forms of ʻcapitalʼ 
and the concept of phlogiston encased within combustible material are hard to dispel. They are 
somewhat un-nerving: has there been so little cognitive development among economist philosophers? 
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for human and natural capital… A welfare indicator would subtract the value of 
'bads', such as unremediated adverse pollution-related health costs, or include 
as costs of capital replacement or maintenance the cost of offsetting adverse 
effects on natural capital. p266 
 
Figure 10.2: The absurdity of compensation-based analysis as a way of ameliorating environmental 












… measures that capture sustainability. Such a system must, of necessity, be 
plural – because no single measure can summarize something as complex as 
the wellbeing of the members of society, our system of measurement must 
encompass a range of different measures. p12  
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• measurable indicator (e.g. GDP per capita);  
• dimension (i.e. one of the economic, environmental or social dimension);  
• scale of analysis;  
• objective (e.g. maximisation of economic efficiency);  









… economies, societies and ecosystems as complex adaptive systems that 
cannot be fully captured through a single perspective further adds to the 
argument. Failure to describe these systems in a holistic manner through the 
synthesis of their different non-reducible and perfectly legitimate perspectives 
amounts to reductionism. An implication of the above is the fact that not a 
single sustainability metric at the moment can claim to comprehensively 
assess sustainability. p245 






Financial statements have failed … to reveal the true state of companies 
whose collapse is imminent: Enron, WorldCom, HIH and One.Tel. .. Despite 
the fact that accounting ‘inaccuracies’ go hand in hand with sudden corporate 
collapses and failures, accounting itself is never questioned. p215 
The problems with the quantification‐monetisation‐aggregation (QMA) approach 
are set out below.  













… in making assessments across different features of complex ecosystems 
and socio-economic considerations, (i) the effects of alternative courses of 
action may indeed be comparable in a number of different ways, but this 
information cannot always be brought meaningfully into a single unit of 
measure, and (ii) even where a common unit is possible (e.g., energy flow 











While mathematical formalism can lend an aura of quantification - and hence 
of a superior 'rationality' - to the evaluation procedure, these are situations 
where precise quantification is quite impossible. First, it is impossible to 
quantify all the roles played by the environment as a source of livelihood, as a 
place of perception and physical activity, and as a site for waste disposal. 
Second, long-term ecological effects of many economic decisions are non- 
quantifiable, and in any case will depend on actions subsequently taken, 
interwoven with side-effects of other past actions. Underlying disagreements 
on scientific, political and ethical matters may end up reframed in the arcane 









Scientifically sound methods for normalization (to make data 
ʻcomparableʼ), weighting (to specify the ʻcorrectʼ interrelationships), and 
aggregation (to get the ʻrightʼ functional relationship) are obviously pre-
requisite for the construction of meaningful [sustainability] indices. However, ... 
the normalization of data implies a value judgment, as different scales 
could not be harmonized in a meaningful manner. (Böhringera and Jochem, 














… an ecological sensibility that is more than a policy goal or even a value (like 
"preserving the integrity of the ecosystem" would be). It represents a certain 
way of thinking about the world with its own logic and a characteristic mode of 
interpreting the world. That mode includes the acknowledgment that all 
systems (not only natural ones) are nested in other systems, that system 
characteristics are more than the sum of the characteristics of the constituent 
parts, that system qualities evolve in sometimes unpredictable ways, and that 
a continuous self-regulating mutual adaptation occurs between system parts 



























…nonmarket household production can ‘with mild straining’ be measured 










With the creation of the derivatives market and other financing tools in the 
1980s, company accounts have become ever more opaque. … investor 
Warren Buffet wrote in 2004: ‘No matter how financially sophisticated you are, 
you can’t possibly learn from reading the disclosure documents of a 
derivatives-intensive company what risks lurk in its positions. Indeed, the more 
you know about derivatives, the less you will feel you can learn from the 







                                                
99 One surmises that it is up to the reader to guess what “mild straining” means; an example of the 
illusion of coherence generated by economists.  
100 “…what we have seen in the U.S. since 1995 is a change in the ratio between the wealth 
generated by production and the wealth created by finance: in 1995 the sector composed of finance, 
insurance, and real estate overtook the manufacturing sec- tor in Americaʼs gross domestic product. By 
the year 2000 this sector led manufacturing in profits. Not incidentally, in the same year this sector also 
became one of the biggest donors to federal elections in the U.S., and its representatives spent 
enormous sums of money lobbying Congress in Washington” POOVEY, M. (2003a) Can Numbers 
Ensure Honesty? Unrealistic Expectations and the U.S. Accounting Scandal. Notices of the AMS, 27-
35.” P27-28 









The issue of aggregation across dimensions (that is to say, how we add up, 
for example, a measure of health with a measure of consumption of 
conventional goods), while important, is subordinate to the establishment of a 
broad statistical system that captures as many of the relevant dimensions as 
possible. Such a system should not just measure average levels of wellbeing 
within a given community, and how they change over time, but also document 
the diversity of peoples’ experiences and the linkages across various 
dimensions of people’s life. There are several dimensions to wellbeing but a 
good place to start is the measurement of material wellbeing or living 
standards. p12 
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… a framework linked to the central accounts and which enables attention to 
be focused on a certain field or aspect of economic and social life in the 
context of national accounts; common examples are satellite accounts for the 





















The core accounts have the virtues of consistency over time, hard-won 
comparability across countries, and solid grounding in observed market 
transactions. These are strong arguments for maintaining the core accounts in 

























… announced that the new forest initiative would cost about $184 million and 
produce benefits of only $219,000 a year…This lopsidedly negative result 
made forest protection look, in narrow economic terms, like one of the least 
defensible regulatory ideas of the previous year. … How did a rule protecting 
60 million acres of publicly owned lands, containing fragile and precious 
sources of water, wildlife, and plant species, come to look so bad in economic 
terms? … What did the tiny annual benefit of $219,000 reflect in this case? 
The savings from not building roads [through the park]. p7 
Non‐measurable aspects relevant to sustainability policy may be recognised, but 
ignored from policy considerations. The Australian Bureau of Statistics (Australian 
                                                
101 For example, Abraham writes: “There is wide agreement … that the output of the education sector 
properly should be considered investment rather than consumption, and that its value should be 
assessed in terms of the returns on that investment rather than the cost of the inputs used in its 
production. The conventional accounts do not include the asset value of human capital production 
associated with education, health care and other personal investment activities.” ABRAHAM, K. G. & 
MACKIE, C. (2006) A Framework for Nonmarket Accounting. National Bureau of Economic Research, 
A New Architecture for the U.S. National Accounts, 161-193. p161-162 




There are well-known deficiencies in both the economic and environmental 
information systems. At present, the links between socioeconomic and 
environmental issues are poorly acknowledged, expressed and measured. It is 












…‘work on the valuation of environmental damage (externalities associated 
with human and economic activity) is an undeveloped field of research and it 
is unlikely that the ABS will have the capacity to make advances in this area in 







… the Living Planet Index (LPI), Ecological Footprint (EF), City Development 
Index (CDI), Human Development Index (HDI), Environmental Sustainability 
Index (ESI), Environmental Performance Index (EPI), Environmental 
Vulnerability Index (EVI), Index of Sustainable Economic Welfare/Genuine 
Progress Index (ISEW/GPI), wellbeing Index (WI), Genuine Savings Index 
(GS), and Environmental Adjusted Domestic Product (EDP). Pp3-5 
They found none of these indicators were useable; commensuration and 
aggregation issues resulted in all the indicators failing to fulfil fundamental scientific 




























                                                
102 “There are three central issues to be addressed. Firstly, in selecting input variables one should be 
conscious that themes determine the thematic aggregation method and units determine the technical 
aggregation method. Secondly, as there are no general rules for normalization of these variables and 
their weighting these procedures should be treated in a transparent way with great reserve and be 
subject to comprehensive sensitivity analysis. Thirdly, commensurability of input variables should be 
assured.” BÖHRINGERA, C. & JOCHEM, P. E. P. (2007) Measuring the immeasurable — A survey of 
sustainability indices. Ecological Economics, 63, 1-8. P2 
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Chapter 11: Conceptual underpinnings of a sustainability-informed 








… These [national accounts] benchmark estimates provide a detailed and rich 
picture of the economy, reflecting the most recent methodologies used to 
organize the underlying data to fit with the economic theory embodied in 


























For better or worse, accounting is our way of measuring the way we use all 
the precious resources of this planet, human, natural and synthetic. 
Accounting is fundamental to the functioning and development of twenty-first 
century societies. And the way we measure our resources – or don’t measure 
them– determines how we value the earth and consequently influences the 

























11.2 The existing approach: the Australian Tax Office (ATO) List of 



























































                                                
103 Acacia melanoxylin, or Tasmanian blackwood is an excellent wood for making ukuleles and other 
musical instruments. 
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Table 11.2 Australian Tax Office Business Industry Codes (ATO BIC) Sub category 
25990  
with 10 descriptors grouped by miscellaneous criteria 
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01990  Agistment service (goat)  04200  Bird trapping 
01990  Bird breeding – except poultry or game birds  04200  Buffalo hunting 
01990  Butterfly breeding  04200  Crocodile hunting 
01990  Cat breeding  04200  Dingo hunting or trapping 
01990  Crocodile farming  04200  Fur skin animal hunting or 
trapping 
01990  Dog breeding  04200  Hunting or trapping 
01990  Fur skin animals farming  04200  Kangaroo hunting 
01990  Goat farming  04200  Possum hunting and trapping 
01990  Livestock raising nec  04200  Rabbit hunting or trapping 
01990  Pet breeding  04200  Snake catching 
01990  Rabbit farming     







Table 11.4 ATO BIC examples of criteria used to describe attributes and 
metaproperties 
(Australian Government Taxation Office, 2005) 
Table 11.3 ATO BIC Sub categories 01990 with 12 descriptors grouped by husbandry 
and sub-category 04200 with 10 descriptors grouped by catching method 
(Australian Government Taxation Office, 2005) 



















































































… needs to be conceptualised so that it provides scope for learning, iterative 
decision-making, adaptive management and development of a robust 
multidimensional sustainability narrative. Pp46-47 
11.4 Conceptualising the SISNA: the sustainability-informed taxonomy 
Under the proposed SISNA, four categories are developed and applied to classify 
economic activity. These are: 












































































                                                
104 The importance of being able to distinguish the origins of purchasing power for sustainability policy 
was discussed earlier. 
























































… the Living Planet Index (LPI), Ecological Footprint (EF), City 
Development Index (CDI), Human Development Index (HDI), 
Environmental Sustainability Index (ESI), Environmental 
Performance Index (EPI), Environmental Vulnerability Index 
(EVI), Index of Sustainable Economic Welfare/Genuine 
Progress Index (ISEW/GPI), wellbeing Index (WI), Genuine 
Savings Index (GS), and Environmental Adjusted Domestic 
Product (EDP). (Böhringera and Jochem, 2007) Pp3-5 






























































                                                
105 I find it helpful to draw an analogy with graphic compression formats, such as jpeg, in which certain 
individual pixels contain an algorithm that describes the colour attributes of the pixels in the 
surrounding area. 


























                                                
106 As Welty and Guarino WELTY, C. & GUARINO, N. (2001) Supporting ontological analysis of 
taxonomic relationships. Data & Knowledge Engineering, 39, 51-74. explain: “A property is not 
assumed to have any meta-properties until they are asserted by the modeler. To accomplish this … 
each possible meta-property assignment is represented as a concept.” P66 
107 Their review excluded frameworks that did not have measurable indicators (c.f. documentable 
indicators), but included frameworks that had environmental, social and economic indicators, with a 
wide focus and range across national, community and business levels, and which were not derivative 
of other frameworks. They did not consider product-only frameworks. Consequently, they reviewed: the 
Global Reporting Initiative (GRI); the United Nations Commission on Sustainable Development 
Framework; Sustainability Metrics of the Institution of Chemical Engineers; and Wuppertal 
Sustainability Indicators. LABUSCHAGNE, C., BRENT, A. C. & VAN ERCK, R. P. G. (2007) Assessing 
the sustainability performances of industries. openUP. Pretoria, South Africa. NP 








































































… valuation for sustainability cannot be separated from the idea 
of actions whose effect is to sustain this or that form of life, way 
of life - in the cultural as well as ecological-economic sense…. it 
is no longer satisfactory to confine valuation attention to the 
produced goods and services alone, while ignoring 'ecological' 















                                                
108 Many of the social objectives of sustainability correspond with the principles, aims and objectives 
of the co-operative movement of the 19th century, from which many significant businesses were 
developed. Examples from Western Australia include Wesfarmers Co-operative, Masters Dairy Co-
operative, Swan Taxis Co-operative, Geraldton Fishermanʼs Co-operative. Wesfarmers Co-operative, 
for instance, initiated the radiostation 6WF which is now ABC Radio 720. Being asset rich, many co-
operatives were de-mutualised in the late 20th century in the name of economic efficiency. 





11.5 Adapting existing management and reporting frames for 
























11.6 Policy implications in practice: linking business sustainability with 







…highly interactive and cooperative mechanisms; the overcoming of value 
dilemmas; the building of international institutions; local empowerment; new 
partnerships between public and private decision-makers, and between them 









                                                
109 Tarrant TARRANT, D. (2008) The Root of the Matter. In the Black, 38-41. P41 reported, a survey 
by CPA Australia in 2008 showed that 80% of businesses preferred a mandatory regulatory framework 
in which economic performance could be integrated with environmental and social aspects. 













































































… open processes and continuous learning rather than in determined 
outcomes. Sustainable transitions cannot be managed in a controlling sense 
as they are driven and caused by a dynamic interplay between various 
complex and co-evolving processes, many of them are far beyond any 


























… accountability over the entire life cycle of products and packaging 
introduced on the market. This means that firms which manufacture, import 
and/or sell products and packaging, are required to be financially or physically 
responsible for such products after their useful life cycle. They must either 
take back spent products and manage them through reuse, recycling or in 
energy production, or delegate this responsibility to a third party – a so-called 
producer responsibility organisation (PRO), which is paid by the producer for 
spent-product management. In this way, EPR shifts responsibility for waste 
from government to private industry, obliging producers, importers and sellers 













It is not, in fact, necessary to base 'valuation' studies on speculative 
propositions about the money value of environmental assets and damages. 
On the contrary, a more modest (and, perhaps, also more robust) approach is 
to confine monetary aspects of valuation to the question of economic 
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resources that must be committed in order to meet specified hazards or 
categories of damage or to ensure the maintenance of specified dimensions of 
environmental quality… first make the proposition to sustain/conserve the 
forms of life or environmental features in question (for example, avoid the 
production of toxic wastes, preserve a designated forest system, or the 
biological diversity, or other features of nature), and then investigate what 
























                                                
110 Although Priestley provided the experimental evidence for the existence of oxygen and ecosystem 
function, he nevertheless remained committed to phlogiston theory to the end of his days. He called 
oxygen ʻde-phlogisticated airʼ. JOHNSON, S. (2009) The Invention of Air, London, Penguin, 
PRIESTLEY, J. (1796) Considerations on the Doctrine of Phlogiston, and the Decomposition of Water. 















...the relationship between dominant Western democratic norms and practices 
and the apparent functional exigencies of the [sustainable development] 
programme is much more conflictual than generally assumed. … One should 
not expect that a programme that has as its principal objective the 
transcendence of an unhindered and non-reflective market-liberalism, should 
find itself in harmony with that system's form for democratic governance. Nor 
should one be overly nervous about the problematic itself.  … Democracy has 
always had to adapt its form to contemporary functional demands; and it is the 
business of architectural political science to aid in the transition. Democracy 
for a sustainable society can clearly look different from democracy for a 
liberal-pluralist market society - without losing its essential democratic nature. 






























































































































                                                
111 The profession of economics may even have its own category in the SISNA taxonomy! 
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The more accepted the concept of sustainability becomes, the more obvious 
are the shortcomings of current forms of policy making and knowledge 
production. The departmentalisation of policy making and the isolation of 
research disciplines cannot provide the integrated solutions needed to pursue 





…reconcile the functional rationalities of economic efficiency and dynamic 
ecological stability … with the procedural rationality of democratic decision-












                                                
112 “...life-cycle assessment (LCA) in the development phase of new products and services is helpful 
to find out early on whether or not a product or service has a potential to contribute to sustainability. In 
order to fully explore such a potential, however, the analysis cannot be restricted to the environmental 
and economic situation but has to take into account the social and institutional goals and criteria.” 
SPANGENBERG, J. H. (2001) Sustainable development : from catchwords to benchmarks and 
operational concepts. IN CHARTER, M. & TISCHNER, U. (Eds.) Solutions: Developing Products and 
Services for the Future. Sheffield, Greenleaf. P37 




.... the nature and context of a new generation of societal problems, called 












































































... most often described in greater detail in terms of broad principles (e.g. inter-
generational equity, precaution, integration of ecological, social and economic 
policy), or subsidiary issues (e.g. biodiversity, climate change, human 
development). These descriptions usefully flesh out the nature and 























… discounting combined with NPV-optimizing appears to provide a rationale 
for displacing environmental damage onto the most vulnerable groups - poorer 
people first of all, since the money value able to be placed upon damage 
by/for poorer people based on 'willingness to pay' or money-income losses will 
(ceteris paribus) be less than the valuations by/for richer people; and future 
generations subsequently, because damages felt in the future will be 
evaluated as smaller than the same dollar value of current damage 
consumption. … apart from scientific uncertainties about economic and 
ecological evolutions, there are also irreducible social obstacles to 
specification of opportunity costs in monetary terms, linked, for example, to 
notions of rights to life or property for other people or other species; to 
people's individual and collective sense of the sacred; or to natural or built 













…involves the adoption of more long-term, holistic, integrated and inclusive 
social processes for the exercise of explicit and deliberate social choice 













When precaution is understood as a social process, rather than as a formulaic 
decision rule, a number of analytic, institutional, juridical, commercial and 
regulatory implications begin to grow clear…p251 
In a world of complex, non‐linear causal relations, the neoclassical economic notion 
of optimality is an imagination passed on from an outmoded epistemological 
                                                
113 “… the various formulaic statements of the 'Precautionary Principle' are found themselves to be 
vague, circumscribed and underdetermining (Morris, 2000). Under the statement of precaution cited 
above, for instance, what implicit threshold of likelihood is embodied in the notion of a 'threat'? How 
'serious' is 'serious'? How are we to define 'irreversibility'? By what means and under what authority 
can the degree of 'scientific certainty' be judged? What is the most appropriate metric of 'cost', and to 
whom? With respect to what end are we to measure 'effectiveness'? In short, these kinds of questions 
appear simply to reproduce many of the same issues that qualify and limit the straightforward 
applicability of reductive aggregative risk-based approaches to which challenges, precaution is 
ostensibly a response. Were the critics of precaution inclined to use this kind of social scientific 
language, they might find the persistence of these ambiguities as an indication of a comparable lack of 
reflexivity, to that with which risk assessment itself stands charged.” STIRLING, A. (2006) Precaution, 
foresight and sustainability: reflection and reflexivity in the governance of science and technology. IN 
VOSS, J.-P., BAUKNECHT, D. & KEMP, R. (Eds.) Reflexive governance for sustainable development. 
Cheltenham, Edward Elgar. P250 



















… no single legitimate perspective can provide a comprehensive or adequate 
vision of an issue… indeed it would not make sense to exclude all other 
legitimate perspectives in favor of one. However, a reductionist tool… is 
usually a representation of a single legitimate perspective. As a result lack of 
methodological pluralism can compromise the outcome of the decision making 






                                                
114 There are many other important aspects of sustainability worthy of discussion as well. For 
instance, the concept of sense of place SEDDON, G. (1972) Sense of place : a response to an 
environment, the Swan coastal plain Western Australia, Nedlands, W.A., University of Western 
Australia Press. is a critical grounding point for sustainability considerations; it is the point from which 
policy starts. However, it is a major research topic in itself. 
 







This process necessitates the capacity to respond to unexpected effects and 
developments. Strategies should feature experimentation, monitoring and 
evaluation so that they may respond systematically to new experiences, 








... it is important to shift the emphasis from the goal of sustainability defined a 
priori ... that is presented as timeless and universal across people, to the 
conditions under which appropriate goals can be constantly assessed and 






















































Socio-economic systems are moving targets with multiple futures that are 
inevitable unpredictable and uncertain.... conventional policy approaches 
relying on control and static optimisation cannot tackle the objective of 
sustainable transitions. Consequently, governance and polices for sustainable 
development are challenged to be adaptive, flexible and experimental at 







… reflects the humility of acknowledging that we don't know everything; that 
                                                
115 “Nor can governments rely on hierarchical authority to impose their will on other actors, as they 
might at one time. Governments do have authority, but have become more reluctant to manage policy 
problems through hierarchy alone. Rather, networks of private and public actors surround each policy 
area, and their interactions often are as determinate as are direct government interventions.” BOVENS, 
M. A. P., HART, P. T. & PETERS, B. G. (2001) Analysing governance success and failure in six 
European states. IN BOVENS, M. A. P., HART, P. T. & PETERS, B. G. (Eds.) Success and failure in 
public governance : a comparative analysis. Cheltenham, UK, Edward Elgar. p12 
116 “.... the multi-dimensional and dynamic concept of sustainability ... has fundamental implications 
for the governance of modern society.” VOSS, J.-P. & KEMP, R. (2006) Sustainability and reflexive 
governance: introduction. IN VOSS, J.-P., BAUKNECHT, D. & KEMP, R. (Eds.) Reflexive governance 
for sustainable development. Cheltenham, Edward Elgar. p3 
117 “The notion of governance fits in with complex systems approaches to understanding the workings 
of the policy process through the inter-relationships among identifiable parts (e.g., social, cultural, 
economic and ecological), rather than just the parts themselves. A complex systems approach to 
governance also implies explicit appreciation of complexity and uncertainty, likelihood of surprise and 
need for flexibility and adaptive capacity.” KEMP, R., PARTO, S. A. & GIBSON, R. B. (2005) 
Governance for sustainable development: moving from theory to practice. Int. J. Sustainable 
Development, 8, 12–30. p17 
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... encompasses a broad set of factors that are insufficiently recognised in 
conventional thinking. It encourages a more integrated understanding of how 
these factors were, or should be, linked. …how one gets to act, through what 
types of interactions (deliberation, negotiation, self-regulation or authoritative 











• the complexity of interlinked social, technological and ecological 
development,  
• the fundamental uncertainty with respect to system dynamics,  
• the ambiguity of sustainability criteria and assessment and  
• the contingency of the effects of human action in the context of long-term 
system change. p7 
A governance approach emphasises adaptation to changing conditions, and 
recognises that there is no single, optimal way of doing things.  






















                                                
118 “Our transdisciplinary approach does not only rely on the input of scientific knowledge and 
expertise, but also on participatory research…action research plays a prominent role as well. The 
exchange of knowledge between scientists and societal actors to which our approach gives rise does 
not follow a linear path, but rather entails a societal process of co-production between the parties 
involved.” GRIN, J., ROTMANS, J. & SCHOT, J. (2011) Transitions to Sustainable Development: New 
Directions in the Study of Long Term Transformative Change, London, Routledge. p107 
119 The importance of cultural narrative in uptake of innovations is often underrated. HOLMES, R. 
(2008) The Age of Wonder: How the Romantic Generation DIscovered the Beauty and Terror of 
Science, London, Harper Press. describes the debate among medical historians as to why the 
innovative chemist Sir Humphrey Davy did not make the conceptual leap to anaesthetics even though 
he experimented with nitrous oxide on himself: “Several scholars suggest a ʻculturalʼ as much as a 
technical inhibition. They argue that the late 18th century attitude to pain, in a surgical context, did not 
admit to the concept of a ʻpain-freeʼ operation. Pain itself was a natural and intrinsic part of the surgical 
procedure, and a surgeonʼs ability to handle a patientʼs pain .. was an essential part of his profession. 
In a word, there was the need for ʻa paradigm shiftʼ to conceive of pain-free surgery.” P 284 n 








…a revision of both development processes and the institutions in which the 
underlying system failures take place; a re-orientation [and] different form of 
governance and planning, shifting away from the old directing and controlling 
mode; a different form of planning for the persistent problems that mark 


















                                                
120 “... this will mean considerable adjustment in the Western gestalt, and here education must play a 
significant role. Educators must recognize the need for a comprehensive, metadisciplinary approach... 
Appending ecological considerations onto neoclassical economic theory may be a temporary measure 
for slowing such crises as climate change, but it cannot produce a satisfactory long-term 
outcome.”CLARK, M. E. (1991b) Rethinking Ecological and Economic Education: A Gestalt Shift. IN 
COSTANZA, R. & WAINGER, L. (Eds.) Ecological economics : the science and management of 
sustainability. New York, Columbia University Press. p410 








... an integrated review of reflexive governance innovations helps to shift the 
debate about the usefulness of the concept of sustainability from immediate 
outcomes to more hidden process innovations and ways of structuring and 
handling problems. ...reflexive governance, comprises both the condition of 
being shaped through its own side-effects and the transcendence of this cyclic 
pattern through reflection of the modern understanding of rationality itself. ...[It 
is] geared towards continued learning in the course of modulating ongoing 
developments, rather than towards complete knowledge and maximisation of 
control. Pp6-7 
Stirling (Stirling, 2006) adds 
...the influence of more reflexive social scientific understandings, though often 
tacit, are beginning to be positively felt in discourses on precaution in 
sustainable governance. This becomes most evident in considering the 
question of what might be called 'precautionary appraisal' the means by which 
precaution informs wider processes of social learning and decision-making… 
Here attention turns away from attempts to characterize the substance of an 
intrinsically intractable problem definitively. Instead, the focus lies more 






The challenge of sustainability is to develop social processes that integrate 
diverse views of sustainability and create sufficient opportunities to satisfy 
future demands on resources. p53 
Nevertheless, on grounds of efficiency there is a reluctance to undertake 
community engagement. Community engagement represents a shift in emphasis 
                                                
121 “Reflexive governance refers to the problem of shaping societal development in the light of the 
reflexivity of steering strategies - the phenomenon that thinking and acting with respect to an object of 
steering also affects the subject and its ability to steer. Examples of such reflexivity include research 
policies bringing up new knowledge that shifts policy objectives, or subsidies increasing the lobbying 
power of supported industries and thereby changing political force fields.” VOSS, J.-P. & KEMP, R. 
(2006) Sustainability and reflexive governance: introduction. IN VOSS, J.-P., BAUKNECHT, D. & 
KEMP, R. (Eds.) Reflexive governance for sustainable development. Cheltenham, Edward Elgar. p4 






















When the first social purpose is community sustainability, a quite different 
social ethic emerges. There is a strong sense of sharing-of work, of food, and 
of decision making. ... the Physical Quality of Life Index soars when 
communities feel in charge; birth-rates drop and health improves. Nor is it 
considered "extravagant" to provide free education and to subsidize food 
prices (in the absence of universal access to jobs or land) as a form of 
community investment in the next generation... p408 
                                                
122 “... governance discourses on science and technology tend to be mediated by and constrained to 
wrangles over expert-led analyses of the magnitude, likelihood or distribution of benefits or harm. What 
is missing are general arenas to enable unconstrained discourse about the orientation of scientific and 
technological choices. In short, we lack a truly reflective (let alone reflexive) 'politics of technology'. 
Indeed, the hegemony of Enlightenment vocabularies of progress is so entrenched that we lack even 
the language to appreciate fully the magnitude of this gaping void in contemporary governance 
discourses.” STIRLING, A. Ibid.Precaution, foresight and sustainability: reflection and reflexivity in the 
governance of science and technology. p233 




• Building support for high leverage strategies and letting go of 
ineffectual strategies 
• More realistic understanding of dynamics and trends 
• Stitching together research on diverse areas 
• Motivation to act 
• Hope and optimism that there are possibilities 
• Increased teamwork across stakeholder groups — a focus on the 


















                                                
123 “Complex systems make learning difficult and make ordinary policy design fraught with problems. 
Often, we don't have time to watch and see if our interventions are going to work well, and then 
readjust accordingly. ….we need tools plus supporting conversations and processes for learning and 
designing actions within these complex systems — tools for accelerating our collective learning: 
systems thinking.” SUSTAINABILITYINSTITUTE Why Use Systems Thinking? 
























…the institutional integration of precaution and foresight discourses 
constitutes a key element in the development of more reflective and reflexive 
governance for sustainability. p254 
                                                
124 An institution is defined as a “'a relatively stable collection of practices and rules defining 
appropriate behaviour for specific groups of actors in specific situations'” March and Olsen (1998: 948) 
in LAFFERTY, W. M. (2004b) Governance for sustainable development: lessons and implications. IN 
LAFFERTY, W. M. (Ed.) Governance for sustainable development : the challenge of adapting form to 
function. Cheltenham, UK ; Northampton, Mass., Edward Elgar.. Poovey POOVEY, M. (2004) For what 
it's worth. Critical Inquiry, 30.2. describes institutions as being forms of representation, as well as “… 
mediations among representations, behaviors (both personal and social modes of subjectivity), and 
larger social processes.”  




















At the micro-level it aims at influencing the variation and selection process 
through creating room for self-organisation, experimentation, learning and 
knowledge co-production. At the macro-level, transition management aims at 
redefining leading visions, ambitions and goals within the context of a 
constantly changing society. At the meso-level, transition management targets 
existing institutions, regimes and structures in order to ‘open them up’ or tries 




















…considered as a new form of governance that is aimed at influencing and 
coordinating the complex societal dynamics in the direction of sustainability or 
at creating opportunities for a transition to occur. (Loorbach, Undated)  NP 
The aims of transition management are to provide a ‘portfolio of management 
strategies’ at micro, macro and meso‐levels:  
At the micro-level it aims at influencing the variation and selection process 
through creating room for self-organisation, experimentation, learning and 
knowledge co- production. At the macro-level, transition management aims at 
redefining leading visions, ambitions and goals within the context of a 
constantly changing society. At the meso-level, transition management targets 
existing institutions, regimes and structures in order to ‘open them up’ or tries 
































… the risks, opportunities and performances of an organisation... It takes time 
to achieve a degree of sophistication and real performance data ... and the 
pace of the process is determined by whether or not a company has 
embraced sustainability as part of its core business. If it has done that, then 
reporting is simply part of how they do business’. Liza Marmone, Ernst and 




… must be accurate, robust and based on sound theoretical foundations 
                                                
125 “At every level, different processes with different dynamics and different sort of output take place 
(visions, strategies, agendaʼs, projects). Transition management tries to align these processes through 
a combination of network- governance and self-steering.” LOORBACH, D. & ROTMANS, J. (2006) 
Managing transitions for sustainable development. IN OLSHOORN, X. & WIECZOREK, A. J. (Eds.) 
Understanding industrial transformation: views from different disciplines. Dordrecht, SPringer. 
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… a cyclical, participatory process of scoping, envisioning, experimenting, and 
learning through which a shared interpretation of sustainability for a specific 
context is developed and applied in an integrated manner in order to explore 
solutions to persistent problems of unsustainable development. p12 
 











allow for error and learning …. respond to unexpected effects and 
developments. Strategies should feature experimentation, monitoring and 
evaluation so that they may respond systematically to new experiences, 
altered interpretations and changed circumstances. p18 












                                                
126 “In 1825, as we have seen, political economists were not professionalized, they did not even agree 
on the objects or the method of their science, and their hold on an institutional position either within the 
universities or in relation to government was anything but secure. To recommend such an institutional 
solution to both the philosophical problem of induction and the controversies sparked by political 
economy was thus to engage in a certain amount of wishful thinking. Indeed, one might argue that in 
dividing the functions that Smith, Stewart, and Malthus had assimilated into "political economy" 
McCulloch was actually recommending to political economists that they discipline themselves, that they 
form themselves into something resembling the old professions, with their systems of credentialing and 
self-government.” POOVEY, M. (1998) A history of the modern fact : problems of knowledge in the 
sciences of wealth and society, Chicago, University of Chicago Press. Pp304-305 




















































































                                                
127 A telephone number is a signifier, to analyse average telephone numbers, or rank them according 
to numerical value are extreme examples of invalid application of mathematical operations being 
misapplied to numbers. 
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